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DU PONT “CAPRACYL”* neutral dyeing 

colors have been specifically developed 
to give the highest possible light and wet 
fastness on both filament and staple nylon, 
They can be applied in the same short 


time cycle as acid dyes. 


These new dyes, such as “‘Capracyl” Red B, are 
especially recommended for dyeing nylon staple. \ 
Fabrics made from staple dyed with these new colors \ 
provide the superior light fastness needed for \ 
upholstery materials. outerwear, pile fabrics, suitings, 

automotive top materials, government fabrics and 


A NC . 
infants’ wear. They are also suitable for dyeing 
wool, giving similar fastness properties. 7) af 


For information on the “‘Capracyl” dyes — or for 
help on any coloring problem — consult our 


Technical Staff. E. I. du Pont de Nemours & Co. 
(Inc.), Dyestuffs Division, Wilmington 98, 
Delaware. 


ACG. Y. 6. Pat. OFF. 
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Wherever you find 

the textile industry — 

you will find 

Napthols and Beta Oxy Naphthoic Acid... 





MANUFACTURED BY 


Pfister Ghemical Works 


aS 


RIDGEFIELD NEW JERSEY 

















helping you 
make 


Nave 


One sure step towards consistent color 





satisfaction in dyeing and printing is to 


investigate the A.A.P. textile auxiliaries 


listed below. Technicians from our nearest branch ( 4 - . 
will be happy to show how each has helped Ct (( ¢ i 
i 






leading dyers, finishers and printers... 


how each can help you. 


*% LEVELENE For wetting-out...preparing... 


dyeing...finishing. Dependable as a vat dyeing 


retardant and as a vat stripper. 


* FASTOGENE Give; amazing water-fastness in a 


simple after-treatment. For dyeing — printing —finishing of 


cottons, multifibres. 


* STABILON 4 must with Napthols. Minimizes crocking 


and brightens Napthol shades. 
* DEPUMA «, antifoaming agent for printing —dyeing— 


soaping. Breaks foam in dye liquors and print pastes 


without emulsifying or evaporating. 





For full information on these and other 


A.A.P. products, along with data pertinent 
50 Union Square, New York, N. Y. 


Plant: Lock Haven, Pa. 

Branches: Boston, Mass. « Providence, R. I. 

Philadelphia, Pa. * Charlotte, N. C. 
AMERICAN ANILINE PRODUCTS, INC. Chicago, Ill. * Los Angeles, Cal. 

Chattanooga, Tenn. 

Dominion Anilines & Chemicals, Ltd. 

Toronto, Canada * Montreal, Canada 

*Reg. U. S. Pat. Off. 


to your individual problems, consult our nearest branch. 
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UP: GRADE 
YOUR FABRICS WITH PROFINE! 


One of the biggest advantages you'll find in using Profine is the control 
it gives you over a fabric’s softness, body and hand. 


If you want a soft, full-bodied hand for your knitted and woven fab- 
rics, you can get it with Profine. If you want good whites that don’t 
discolor, you'll get them with Profine. If you want good anti-curl cut- 
S, ting, you'll get it with Profine. 


Profine is made-to-order for up-grading fabrics ... increasing their 


salability. A month's trial will prove it—to your satisfaction. 





Fast dissolving flake form. Self-emulsifiable. 


Stable emulsions. 
FACTS Imparts softness or body to fabrics and yarns, 
ABOUT No effect on shade. 


Inhibits static. 
PROFI NE No tendency to form objectionable odors or 


discoloration. 






octerr+4Ye LG, MAKERS OF OLATE, PROXOL 


AND ORVUS PRODUCTS. 
CINCINNATI, OHIO 
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CBA PREMPLITG 
|BLACE aR’; 


VISCOSE RAYON ° VISCOSE & ACETATE MIXTURES * COTTON 


This exceptionally fine black is time-tested for shade fastness, non-drying, 
and economy. Send for complete information on properties and applications. 


CIBA COMPANY INC. 


627 GREENWICH STREET, NEW YORK 14, N. Y. 
Boston Chicago Charlotte 


Providence San Francisco Philadelphia 
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Not just fast to laundering and perspiration—fast 
to light, too! 

Yes, CUPROFIX colors and after-treatment give 
cotton and rayon fabrics such a high degree of fast- 
ness to all three . . . that direct dyeing now com- 
pares favorably with more expensive vat dyeing! 

But only with CUPROFIX can you expect direct- 
dyed fabrics to have-satisfactory fastness to sunlight. 
Only CUPROFIX gives you triple fastness in direct 
dyeing. 


Economy—and Quality, too 


You save many dollars when you use direct dyes. 
For pennies more—relatively—you can make the 
big saving without sacrificing quality ... and com- 
pete successfully with many vat-dyed fabrics. 

Get acquainted with CUPROFIX now—write 
us for Booklet U.S. 125. SANDOZ CHEMICAL 
WORKS, INC., 61 Van Dam St., New York 13, N.Y. 


Label Resin-Treated Garments ‘“‘WASHABLE”’’ 


Adding CUPROFIX to the resin bath increases fast- 
ness to washing sufficiently to permit labeling gar- 
ments “washable” instead of just “dry cleanable”’. 
It also: 

materially increases efficiency of the usual resin 
treatment 

eliminates in many cases the effect of resin on 
light fastness. 


SANDOZ Winks ahead wih Giles & 


SANDOZ 









SANDOZ CHEMICAL WORKS, Inc. 


61 Van Dom Street, New York 13, 
N. Y. Application laboratories and 
stocks at Boston, Philadelphia, 
Charlotte, Los Angeles, Toronto. 
Other branches at Providence, 
Paterson, Chicago. 





Fast to Light - Wash - Perspiration 
Pressing - Cleaning 
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We “‘challenge”’ you to give 


PENN-DRAKE AWanrmesy the works! 


Accept our sample, turn it over to 
your chemist and let him analyze it 
most critically. 


Compare its properties—point by 
point—with the material you are 
now using. 


Try to detect some impurity or lack 
of stability. 


Check your findings against your 
specifications, or against your 
accepted standards for purity and 


Try to find some trace of odor, 
color or taste. 





Add up the score, compare the 
cost, and you will find you should 
be using Penn-Drake WHITE OILS! 





Blo 
ray 
— ¢ 
was 


Wit! 
can 

proc 
fugi 
be ¢ 
shac 
appl 
Cup 


to 1 
finis 


B 


performance. 





Because we take extra care in refining the best petroleum stocks, 
we're confident that Penn-Drake White Oils will stand up well 
under the most rigid tests you can give them. They are odor-free, 
tasteless, colorless, completely free from the acids, alkalies and 
all other impurities which might cause your product to deteriorate 
with age, and the purity is locked in by a U.S.P.-approved stabilizer. 
The price is low enough so any quality product can afford Penn- 
Drake White Oils. 

If a regular White Oil won't do for you, write your own specifi- 
cations and we will follow them exactly in giving you a White Oil 
with the “slightly different’’ characteristics you need. May we 
send our sample? 


Typical Applications 
in the Textile Industry 


PENN-DRAKE OFFERS WHITE 
OILS HAVING ALL THE QUALI- 
TIES NEEDED FOR THE WIL- 
LIAMS HOT OIL DYEING PROC- 
ESS, AS WELL AS A COMPLETE 
LINE OF WHITE OILS FOR THE 
PROCESSING OF RAYON AND 
OTHER SYNTHETIC FIBRES AND 
FOR THE FORMULATION OF 
YARN LUBRICANTS, FINISHING, 
CONING AND OTHER OILS. 








PENNSYLVANIA REFINING COMPANY -. 
GENERAL OFFICES: BUTLER, PENNSYLVANIA 
Refinery at KARNS CITY, PENNSYLVANIA 





Representatives in Principal Cities 


Branches: Cleveland, Ohio; Edgewater, N. J. 

MAKERS White Oils (U.S.P., N.F. and Technical), Petrolatums (all grades and colors); INSECTI-SOL (deodorized insecticide base); 

Deodorized and other Naphthas; Petroleum Sulfonates; Waxes; Industrial and Motor Lubricants and Greases; Fuel Oils, 
and other petroleum products. 
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Bloomy shades of black on viscose 
rayon or cotton with acetate reserved 
— and excellent resistance to light, 
washing and perspiration ! 


With Cuprophenyl Black RL* a fast black 
can be produced in considerably shorter 
processing time than is required for more 
fugitive blacks. Acetate is reserved or can 
be cross-dyed in delicate pastels or deep 
shades, in the same dyebath, with ease of 
application either in the jig or in the dye-bek. 
Cuprophenyl Black RL has good resistance 
to urea formaldehyde or melamine resin 
finishing. 
Booklet #20-G gives complete data and 
samples are available for trial. 


* Patented 









GEIGY COMPANY, Inc. 


Dyestuff Makers Since 1859 89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 





BRANCH OFFICES: Boston * Charlotte, N.C. * Chicago * Los Angeles * Philadelphia 
Portland, Ore. * Providence * Toronto 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Buildings, Parsonage, Manchester 
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INTERCHEMICAL 


ay 





INTER CHEMICAL CORPORATION 


Rock Hill, $C Hawthorne, N. J. Pawtucket, R.! 





In Daylight or Lamplight 
THE SHADE STAYS THE SAME 


With Selected Interchem Acetate Dyes 


Why run the risk of having fabrics returned because 
the shades change in artificial light! Interchemical 
technicians developed a series of color combinations 
to give you minimum shade change in different 
lights. They’re well suited for all-acetate fabrics and 
help solve the complex problems in dyeing wool 
and acetate blends. 


These special combinations of Interchem Acetate 
Dyes are another reason why Interchemical is your 
most logical source of supply for the finest textile 
colors. They provide good all-round fastness for 
men’s wear, women’s wear, carpets and draperies. 
Write for full details today. 















do these 


BUTYL 
AMINES \ Pore 


fit into 
YOUR 
product 





picture? 


e fatty acid soaps of butyl amines are useful for preparing water-in-oil 


»mulsions. 
How you can use them... acacia 


e these amines have utility in the preparation of: 


specialty soaps corrosion inhibitors 
dyestuffs petroleum demulsifiers 
rubber chemicals insecticides 

flotation agents pharmaceuticals 


Butyl Amine and Dibutyl Amine may be just the answer to your 
product or process problem. Check them now by asking for samples 
and information on your company letterhead. Be sure to ask for technical 
bulletin F-O871A, “Butyl Amines.” 


: MORE THAN 60 OTHER AMINES 


When you are considering alkyl amines, keep in mind that Carsine 


also supplies Ethyl, Diethyl, Triethyl, Isopropyl, Diisopropyl, 2-Ethy1- 


Offices in Principal Cities 


hexyl, and Di(2-Ethylhexyl) amines. But that’s not all! Carsrpe also 
In C d = . > F 
ee makes more than 60 other amines. Get a complete list of these by asking 

Carbide and Carbon Chemicals, Limited, Toronto - : 


for our 1952 edition of “Physical Properties of Synthetic Organic 





Chemicals,” Form 6136. 
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REG. U. S. PAT. OFF. 


yandotte Chemicals 


DeVelOPManh NeWs 


PLURONICS DEMONSTRATE WORTH 
IN MANY TEXTILE APPLICATIONS 


New Series of Nonionic Surface Active Agents Offers 


Advantages Where Wetting and Penetrating Ability Plus 


A-1 Detergency and Complete Rinsability Are Required 


Though recently introduced, the 
Pluronics have won quick accept- 
ance in many textile applications. 
Users have commented on their 
stability, effectiveness in low con- 
centrations, low-foaming power and 
complete rinsability. 


Developed by Wyandotte, the 
Pluronics are surface active agents 
of unusually high molecular weight. 
New and different, they often ex- 
ercise synergistic effects with many 
types of colloidal materials. 

Four of the series—Pluronic L44, 
Pluronic L62, Pluronic L64 and 
Pluronic F68—are available in pilot 
quantities. Pluronic F68 is in the 
form of free-flowing white flakes, 
100‘% active. For complete infor- 
mation, use the coupon. 





Pluronic F68. First commercially avail- 
ible 10000 active agent nonionic detergent 
in free-flowing flake form. 
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PLURONICS 
OFFER FOUR 
ADVANTAGES 


1. Because of their ether type structure, 
Pluronics are extremely stable to 
acids, alkalies and electrolytes. 


2. Pluronics are effective in low con- 
centrations, with resulting savings 
in materials. 


3. Pluronics are practically nonfoam- 
ing under use conditions. 
1. Pluronics promote complete rinsa- 


bility, help to get soap out (if there 
is soap) and rinse freely themselves. 


PLURONICS WITH WOOL 


When properly built with alkaline 
or neutral salts, the Pluronics are rec- 
ommended for raw wool scouring. 
Where lanolin is recovered, the use of 
a Pluronic of a relatively low degree 
of emulsifying power results in easier 
lanolin recovery. 

Pluronics show promise as dye 
leveling assistants. Their stability to 
acids and metal salts also suggests 
their use as wetting agents for wool 


carbonizing and fulling. 


PLURONICS WITH RAYON, 
SILK AND NYLON 


The Pluronics offer effective use in 
scouring silk, nylon and rayons. 

At low concentrations, the Pluron- 
ics are effective agents for the removal 
of many sizes. 


PLURONICS WITH COTTON 


In the manufacture of cotton fab- 
rics, the Pluronics have shown their 
usefulness in many applications in- 
cluding kier boiling, desizing, boiling 
off, dye leveling and soaping off. 
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Name 

4 Company 

Address 

1 City 


WYANDOTTE CHEMICALS CORPORATION, Wyandotte, Michigan 
Please send me Pluronics booklet and additional information on their 
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What Do You Look For in 
a Stearic Acid? 


You can have them all in 
A. Gross Stearic Acid. 


Through years of constant research 
and development, employing 

the most modern equipment, 

A. Gross has maintained the 
natural balance of palmitic and 
stearic acid found in tallow as 
indicated by the excellent crystal 
structure of our Stearic Acid. 


In looking for a choice Stearic 
Acid demanded by the discriminat- 
ing manufacturer of cosmetics, 
food emulsifiers, pharmaceuticals, 
or any other products utilizing 
stearic acid, the answer is 


Manufacturers Since 1837 


MRS Conpay 


295 MADISON AVE., NEW YORK 17,.Y. 


FACTORY: NEWARK. WJ 
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I1—Low Unsaponifiables 
2—Heat Stability 
3—Reduced Odor 


4—-Excellent Color 


5—The much desired 
Crystal Structure 
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@ All the economy and ease of application inherent 


in direct dyes plus excellent Light Fastness. 
@ Does not stain acetate effect threads. 


@ Excellent value for use on dry cleanable 


outerwear, sports dresses, etc. 


For shade card, write, wire or phone our nearest oflice. 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N.Y. + BOwling Green 9-2240 


Boston 14, Mass . 150 Causeway St CApito! 7 0490 Richmond 19, Va. 8 North Fifth St Richmond 2 1930 
Providence 3. R |. 15 Westminster St DExter 1 3008 Columbus. Ga . Columbus interstate Bidg Columbus 3.1029 
Philadeipmia 6. Pa . 200 204'S Front St LOmbard 3 6382 Greensporo, NC . Jefferson Standard Bidg GReensboro 2.2518 
San Francisco 5, Cal . 517 Howard St SUtter 1.7507 Chattanooga 2, Tenn . James Building CHattanooga 6 6347 
Portiand 9, Ore . 730 West Burnside St Beacon 1853 Atlanta 2, Ga, 140 Peachtree St CyPress 2821 
Chicago 54 The Merchandise Mart SUperior 7 3387 New Orleans 18, La. 714 Carondelet Building Raymond 7228 
Charlotte, 1 NC 201 203 West First St CHarlotte 3.9221 Toronto 2, Canada, 137.143 Wellington St W Eigin 6495 
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light soaping is enough! 


tINSE PRINTING THICKENER OUT COMPLETELY 



















LO, a highly soluble printing thickener, 
deposits a soft print. Light washing rinses it out quickly. 
Easily. Completely. Using tap water. Result? Happier 
production men. And fabrics that warm a fashion 
designer's heart with their softness . . . sparkling color 


... finer hand and body. 


BERFLO eliminates cooking, cooling and expensive 
mixing equipment. Simply blend it with chemicals 
and water. In a few minutes, the “color” 
is ready. Splitting is minimized on “Sheers” 
and other fragile fabrics, because it deposits 
a smooth, pliable film. Color yield is higher. 


Penetration and detail are excellent. 


FLO is recommended for vat, 
rapidogen, direct, acid and acetate 
colors. Also white discharge. 
National Starch Products, 


270 Madison Avenue, New York 16, N. Y. 


tonal 


STARCH PRODUCTS 





We’re interested in AMBERFLO—National’s easy-rinsing, 
ready-for-use printing thickener. 


We want [_] We want more technical data. 
to know [] We’d like a plant demonstration. 
Name . ; __Title_ ‘ naghencsn 
more! 
Company in lain Seti = 
Address_ é , a 
City___ , a Zone State 
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MONSANTO Expands PI 


PHOSPHATE ROCK on Monsanto properties in Idaho will 
be strip-mined. Veins are as much as 100 feet thick. 


Monsanto, already the world’s largest producer of 
elemental phosphorus, has added extensive holdings 
of phosphate rock near Soda Springs, Idaho. To 
extract elemental phosphorus of better than 99.9% 
purity from this rock, Monsanto is constructing a large 
electric furnace plant at Soda Springs, Idaho. 


The output of this furnace plant, available next year, 
will substantially increase Monsanto’s production of 
elemental phosphorus. It will mean more phosphoric 





XVIII AMERICAN DYESTUFF REPORTER 





acid and its derivatives for myriad industries using 
such products. 


Elemental phosphorus from the Soda Springs furnace 
plant will travel by rail to Monsanto plants in 
Monsanto, Illinois; St. Louis, Missouri; Trenton, Michi- 
gan; and Anniston, Alabama; where it is converted into 
pure phosphoric acid and numerous phosphates serving 
hundreds of industries. Expansion of manufacturing 
facilities at these processing plants is under way. 


SINCE 1937, Monsanto has been 
producing elemental phosphorus at 
its Monsanto, Tennessee, plant and 
today there are six large electric 
furnaces in the Monsanto, Tennes- 
see, installation shown at the left. 
Monsanto originated the present- 
day method of large-volume 
elemental phosphorus production 
and was the first to ship the element 
in tank-car quantities. 
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ELEMENTAL 


Phosphorus Pentoxide PHOSPHORUS 


Phosphorus burned in dry air pro- 
duces phosphorus pentoxide from 
which these products are derived: 


Phosphorus Trichloride 


Phosphorus plus chlorine produces 
phosphorus trichloride from which 
the following are derived: 
Methyl Phosphoric Acid Triethy! Phosphite 
Ethyl Phosphoric Acid Phosphorus Oxychloride 


Propyl Phosphoric Acid mM 0 § p 4 0 I C ACI D Triethyl Phosphate 
Butyl Phosphoric Acid Tributyl Phosphate 





Amyi Phosphoric Acid Trioctyl Phosphate 
Phosphorus burned in moist atmosphere produces phosphoric Tricresyl Phosphate 
acid used in various industries and from which sodium phos- Triphenyl Phosphate 


phates, calcium phosphates, ammonium phosphates, potassium 
phosphates and numerous other phosphates are derived. 








SODIUM CALCIUM PHOSPHORIC AMMONIUM POTASSIUM OTHER 
PHOSPHATES PHOSPHATES ACID PHOSPHATES PHOSPHATES PHOSPHATES 
Mono Sodium Mono Calcium Uses: Mono Ammonium Mono Potassium Iron Phosphates 
Phosphate Phosphate Phosphate Phosphate ; 
Uses: Uses: Soft drinks Uses: Uses: Magnesium 
Acid Cleaners Baking powder ; _ Pharmaceutical Phosphates 
Water treatment Self-rising flour Rustproofing Flameproofing Plant nutrient 
Textiles Self-rising corn meal stated heasia Aluminum 
Di Sodium Phosphate Prepared flour & Yeast Di Potassium Phosphates 
Food enrichment ; 
Uses: iivork Gelatin Malt Phosphate ; 
Cheese Di Calcium Phosphate Uses: Barium Phosphates 
Leather Uses: Jelly and preserves Plant nutrient Fermentation Bervili 
Textiles Tooth paste a Pharmaceutical aye 
Detergents Tooth powder Silage treatment Nutrient solutions Phosphates 
using Water treatment Food enrichment 
Dye Pharmaceutical Fertilizer : ; Tri Potassium Copper Phosphates 
Pigments Tri Calcium Phosphate laa Phosphate 
ie i ead Phosphates 
nace Tri Sodium Phosphate Uses: Fouts Phosphate Uses: ' ‘ 
: Uses: Tooth paste Sugar Uses: Oil refining Lithium Phosphates 
its in Water softening Tooth powder Flemesreatin 
Michi- Detergent _ Anticaking agent Pharmaceutical P g Tetra Potassium Silver Phosphates 
Metal cleaning Food enrichment Y 
li Water t ; east Pyrophosphate : 
d into ater treatment Pharmaceutical Water treatment ' ese: Zinc Phosphates 
2 Textiles : Plant nutrient aes: 
rving Tetra Calcium Soap 
-_ Tetra Sodium Pyrophosphate Ammoniated Textiles 
ing Pyrophosphate Uses: dentifrices Water softener 
2 Uses: Food enrichment Synthetic rubber 
Soap Pharmaceutical manufacture 
Textiles 
Detergents 
Clay dispersant Sodium Polyphosphate F FOR INFORMATION on Monsanto’s 
en Dyeing a - : , 
; Bleaching on es ee chemically pure phosphoric acid and phos- 
;a il well drilling 
- Metal clearang Textiles phates, aten the nearest Monsanto Sales 
tric Oil well drilling Water treatment Office or write MONSANTO CHEMICAL 
es- Water treatment Detergents COMPANY, Phosphate Division, 1700 
Water softening , . ; : 
oft. Glass Sodium Tripoly South Second Street, St. Louis 4, Missouri. 
nt- Sodium Acid Phosphate CHEMICALS gap — 
ne anew Uses: HEMICALS ~* PLASTICS koe 
on Uses: Detergents DISTRICT SALES OFFICES: Birmingham, Boston, 
nt ‘ aking powder Pitch control Charlotte, Chicago, Cincinnati, Cleveland, 
| well drilling Metal cleaners ® Detroit, Los Angeles, New York, Philadelphia, 
ectroplating Water treatment Portland, Ore., San Francisco, Seattle. In Canada, 
*repared flour Clay dispersant SERVING INDUSTRY . . . WHICH SERVES MANKIND Monsanto (Canada) Ltd., Montreal. 
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HOW TO SAVE MONEY 
ON SMALL-VOLUME BLEACHING 


get increased uniformity . . . faster bleaching . . . lower bleaching costs 


By Du Pont Continuous 


Peroxide Bleaching with the 


Butterworth «Junior’ Unit 


If your requirements call for a production capacity of 
500 to 1,000 lbs. per hour, the Butterworth-Du Pont 
“Junior”? Continuous Peroxide Bleaching Unit can give 
you the same low-cost, high-quality results that are pos- 
sible with full-scale ranges. 


This job-tested, space-saving bleaching system has 
been designed expressly for small-scale and specialty 
work. It is particularly suited for use in the following 
types of plants: 


I. Small bleacheries and mills producing 100,000- 
300,000 yards per week of white goods, goods for dyeing 
and printing, colored yarn shirtings and fancy dress 
goods, or any combination thereof, in the 3-7 yds. lb. class. 


2. Large bleacheries which have small lots(100,000- 
300,000 yds./week) of specialty fabrics which are not 
run in the regular continuous system because they are 
too small. 


3. Mills processing tubular cotton knit goods. 


Mills using the Butterworth-Du Pont “Junior” Unit 
have realized direct savings in money paid out for steam, 
chemicals, and operating costs. And this controlled proc- 
ess gives uniform bleaching, keeps fabrics strong, elimi- 
nates rehandling and most “‘seconds.”’ 


Du Pont does not build or sell bleaching equipment, 
but our Technical Servicemen are always ready to help 
you ... in analyzing your needs, laying out a system, 


DU PONT 


CONTINUOUS PEROXIDE BLEACHING 


OU PUNT 


BETTER THINGS FOR BETTER LIVING 
«+» « THROUGH CHEMISTRY 
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This two-stage Butterworth-Du Pont ‘Junior’ Unit 
at Kerriglen Finishing Company, Providence, Rhode 
Island, has been in regular operation since May, 1950. 











Archie Stevenson, President of Kerriglen, writes: 


“Our ‘Junior’ Bleaching Range is producing between 
3500 and 4000 yards per hour of 80 x 80 cotton print cloth 
suitably bleached for our printing process. Through use 
of the unit, there has been an appreciable saving in bleach- 
ing costs. 

“The bleached cloth is extremely uniform and the full 
strength of the cloth is apparently retained.”’ 






training personnel and starting operations. Find out 
more about continuous peroxide bleaching by mailing 
the coupon below today. 


-= a HH HH & — 
E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department, Wilmington 98, Del. 


Please send me more information about Du Pont Con- 
tinuous Peroxide Bleaching Systems. 


Fir: 





Street & No. 











PYROTEX 


For scouring and dyeing Wool, Worsted, Cotton, 
Acetate, Rayon and Nylon. Neutral, effective 
under acid, alkaline and hard water conditions. 


STANTEOSINE 


Substantive softener for Acetate, Rayon, Cotton, 
Worsted, Wool. Minimum effect on shade and 
light fastness of dyed fabrics. 


SOLIDINA 


For improving fastness to washing and crocking 
of direct colors. 


MOYTOL 

Penetrant for dyeing, fulling, carbonizing, mer- 
cerizing, finishing and sizing. Effective in acid, 
alkaline and salt solutions. 


STANTEX™ OILS FOR YARNS AND STAPLE 
Suitable for all fibers in coning, winding, twist- 
ing, spinning, weaving, knitting, etc. Charac- 
terized by high lubricity, excellent stability and 
scourability and good anti-static properties. 
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Sunbury, Pa. © Sacramento, Cal. 


RAYON 
ACETATE 
NYLON 
COTTON 
WOOL 









RETARDINE 


For level dyeing and stripping of vat sulfur and 
direct colors. 


STANTEX” PENETRATORS 


For fast, efficient wetting and surface reducing 
action in dyeing and finishing of all yarns and 
fabrics. 


SANFOROLS 


For efficient wetting and rewetting and softening 
properties in preshrinking processes. No gum- 
ming of shoes or odor development. 


STANDAPOLS 


Quality sulfonated oils for finishing, softening, 
throwing, sizing and emulsifying; anti-static 
agents. 


STANDAFINS 


Durable and semi-durable finishes imparting a 
full range of body, hand and drape to all fabrics; 
non-slip finishes; snag resistant finish for hosiery; 


ribbon finish. 


* Reg. U. S. Pat. Off. 


STANDARD CHEMICAL PRODUCTS, Inc. 


1301 JEFFERSON STREET, HOBOKEN, NEW JERSEY 


Chattanooga, Tenn. © Paterson, N. J. © Providence, R. 1. © Salisbury, N. C. 


@ Greensboro, N. C. ©® Leaksville, N. C. 


September 3, 1951 





r and 


icing 
; and 


ning 
zum- 


ning, 
static 


ig a 
rics; 
iery; 


3, 1951 


PERMA - PAR R 


This excellent cation active finish which has served the textile industry 
for the past 10 years, has been improved 


to increase its efficiency and permit greater economy in use. 


MAINTAINS COLOR BRILLIANCY WITH LESS COLOR LOSS 


ad \\ ‘\ 
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We suggest that you write for further information 


REFINED PRODUCTS CORPORATION 


Manufacturing Chemists 
LYNDHURST g NEW JERSEY 
Seuthern Representative: DYER S. MOSS COMPANY, 2511 Lucena St., Charlotte 6, North Carolina 


fE. L. LEGG, 8 Harding Ave., Providence, R. |. 
DONALD R. MacLEAN, Box 202, So. Dartmouth, Mass. 


California Representative: SIDNEY SPRINGER, 2300 S. Vermont Ave., Los Angeles 7, California 
Pennsylvania, Maryland, Delaware Representative: JOSEPH E. GOODAVAGE, Pine Rd., Huntington Valley, Pa. 
Canadian Selling Agent: Reliable Color & Chemical Company, 43 Hughson St., North Hamilton, Ontario 

Export Division Manager: Chester Feil, Refined Products Corp. 


New England Representatives: 
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ATLAS-OMETERS 


for more than 25 years the textile industry's 
standard machines for testing 


* color fastness 
* shrinkage 
* detergency 














* bleeding 


* resistance to mechanical 


action, etc. 


ATLAS LAUNDER-OMETERS 


As the standard 
washing machine of 
the A.A.T.C.C., the 
Launder-Ometer is 
used to reproduce 
quickly the 
destructive ef- 
fects of com- 
mercial laun- 
dering prac- 
tices on all types of fabrics. The New 
Metal Specimen Containers and Adap- 
tor Plates are now available for use in 
the 3A Washfastness Test which was 
designed to reproduce in one forty-five 
minute test the effects of five commer- 
cial launderings. Under these accele- 
rated conditions, factual information is 
obtained that enables manufacturers to 
accurately predict color fastness to 
soaps and detergents, and resistance 
to bleeding, shrinking, washing and 
mechanical action. In addition, the 
Launder-Ometer is used for dyeing 
tests at boiling point. 


Precision controls in the Launder- 
Ometer permit careful regulation of all 


factors, and identical reproduction of 
tests whenever desired. With its big 
capacity, the machine permits as many 
as 20 tests to be run simultaneously. 
The Atlas Pre-heating Loading Table— 
standard equipment on Launder-Ome- 
ters—makes it possible to start all tests 
at the same temperature, for greater 
accuracy. Mechanical action is pro- 
vided by the introduction of stainless 
steel spheres or rubber balls into each 
container. 


Located behind the Pre-heating 
Table, at the most convenient height is 
the modern control cabinet housing all 
switches, pilot lights, indicating and 
control instruments, and direct-reading 
dial type thermometer. Launder-Ome- 
ters are available for use with elec- 
tricity, steam gas, or both electricity 
and steam for heating the water bath. 


In the Launder-Ometer, all sheet 
metal parts coming into direct contact 
with water, including the test cham- 
ber and cover, and pre-heating loading 
table are constructed of stainless steel 
for permanent resistance to corrosion. 


ATLAS FADE-OMETER 


The Fade-Ometer brings under labora- 
tory control the deteriorating action of 
sunlight on any material or type of 
finish. Used primarily to measure the 
light fastness of colors, the Fade- 
Ometer is also used to determine other 
photochemical changes caused by ex- 
posure to sunlight. 


In making tests, samples in masked 
holders are rotated around an Atlas 
Carbon Arc—the closest approach to 
natural sunlight—at a fixed distance 
from the arc and at a constant speed 
in order to assure equal distribution 
of light to each sample. Upper and 
lower suspension rings keep samples 
in proper vertical alignment. Color 
fastness is measured in terms of Stand- 


ard Fading Hours, using new calibra- 
tion paper. 


Operation of the Fade-Ometer is 
fully automatic. The simple, but com- 
plete control panel includes voltmeter, 
ammeter, running time meter, time 
switch, thermo-regulator, pilot lights 
and switches, which serve to keep all 


variable factors — time, temperature, 
humidity, and light — under accurate 
control. 


The Fade-Ometer may safely be left 
in continuous operation overnight. It 
is furnished with water pan and test 
chamber constructed of 18-8 stainless 
steel and with a wide variety of sample 
holders and exposure masks. 


Manufacturers of the Twin Arc and Sunshine Arc Weather-Ometers 


ATLAS ELECTRIC DEVICES COMPANY 


XXIV 


AMERICAN DYESTUFF REPORTER 


361 West Superior Street, Chicago 10, Illinois 


September 3, 1951 





j 








in new product development 





RS 


‘tion of 
its big 
iS many 
neously. 
Table— 
or-Ome- 
all tests 


tainless 
to each 


in application research 


heating 
eight is 
sing all 
ig and 
reading 
r-Ome- 
h elec- 
Ctricity 
rt bath. 





sheet 
contact 
cham- 
oading 
ss steel 
‘rosion. 


in technical service 


-alibra- 








ster is 
it com- 
rmeter, 
, time 
lights 
sep all 
rature, 
‘curate 





be left 
ght. It 


id test 


— | GENERAL DYESTUFF CORPORATION 
435 HUDSON STREET - NEW YORK 14, NEW YORK 
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DEEP 
UNIFO 


ABSOR 
13 yours 
with AHCOWET RS 


A SYNTHETIC SURFACE-ACTIVE COMPOUND 


Here is the perfect answer to uniform absorbency for 
mechanically controlled shrinkage processes . . . the 
outstanding wetting agent for package dyeing. 


Use AHCOWET RS directly in peroxide bleach baths 
... goods will be left more absorbent. 


Ask for complete technical information. 


ARNOLD, HOFFMAN 


PROVIDENCE @ RHODE ISLAND 


Associated with 
Imperial Chemical Industries Ltd. | 


ARNOLD, HOFFMAN GCO., INCORPORATED © EST. 1815 





Offices: Charlotte Cincinnati New York Providence 
Plants: Charlotte, N. C. Cincinnati, Oh-o Dighton, Mass 
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a i ° el color values Fi 


The use of gluconic acid or ammonium gluconate offers 
many advantages to the color printer and dyer. In the dye 
bath or in printing pastes they tend to hold many metallic 

ions in solution, even when alkaline. This avoids the dull- 
ing action of metallic contaminants and makes it possible 


la a me eR a Se 


to realize the full color values and brightness of dyes. 


Acidity is strong enough to form even, clear, bright colors 
yet mild enough to avoid injury to fabrics. Two commer- 
cial forms have been found especially advantageous. 


GLUCONIC ACID 50% technical is a solution containing 
50% by weight of gluconic acid. Mildly acid, odor- 
less, non-toxic and non-volatile. Highly soluble in 

water, decomposes at 180° C. 


AMMONIUM GLUCONATE, technical is a stable, free-i:ow- f 

ing, acid-forming catalyst. It decomposes upon steam- E 

ing to yield an efficient acid medium for the 
development of brilliant colors. 





Te 


Write today for samples and prices. 
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GLUCONIC 


AMMONIUM GLUCONATE + CALCIUM GLUCONATE + COPPER GLUCONATE + FERROUS GLUCONATE +» MAGNESIUM GLUCONATE 
MANGANESE GLUCONATE + POTASSIUM GLUCONATE - SODIUM GLUCONATE 





CHAS. PFIZER & CO., INC., 630 FLUSHING AVE., BROOKLYN 6, N. Y.; 425 NORTH MICHIGAN AVE., CHICAGO 11, ILL.; 605 THIRD ST., SAN FRANCISCO 7, CALIF. 
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CHEMICALS 


OTTO B. MAY, INC. 


DYESTUFF MANUFACTURERS SINCE 1917 


198 Niagara St. 2511 Lucena St. 
Newark, N. J. Charlotte, N. C. 


DYER S. MOSS, Southern Representative 


Reg. U.S. Pot. ON. 
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Mills who now do SCHOLLERIZE 
Praise the process to the skies 
Because it’s uniform and true 
And does what it’s supposed to do! 


It holds the wool’s fine quality 
And gives it washability! 

No loss of texture or of size— 

It’s better wool when “f 


Schollev snornens. INC. 


WRITE FOR ALL THE DETAILS OF Manufacturers of Scouring, Dyeing and Finishing Materials; Soaps, Softeners and Sulphonated Oils 
pao AS APPLIED TO COLLINS at WESTMORELAND, PHILADELPHIA 34, PA, 
ee IN CANADA: SCHOLLER BROTHERS, LTD., ST. CATHARINES, ONTARIO 
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record of textile wet processing de- 


velopment that we have ever published. 


The exposition of wet processing ma- 
chinery and products will also be the 
largest and most complete of any ever 


directly sponsored by the A.A.T.C.C. 


AN IMPORTANT ANNOUNCEMENT 


BY THE OFFICIAL PUBLICATION, A.A.T.C.C. 
TO MANUFACTURERS OF PRODUCTS USED 


TEXTILE WET PROCESSING 


ISSUED IN CONNECTION WITH THE 


el, Manned Conniilion 
AMERICAN ASSOCLATION of 
TEATILE CHEMISTS and COLORISTS 


Hotel Statler View York 


OCTOBER 17-18-19, 1951 


The AMERICAN DYESTUFF REPORTER, the only EXCLUSIVELY WET PROCESSING publication 
will publish the ANNUAL A.A.T.C.C. CONVENTION ISSUE on 


OCTOBER ist, 1951 


This issue will be the largest permanent 


Advertising copy in this issue should 
be factual and complete. 


A number of exhibitors are now pre- 
paring copy for two facing pages to 
permit the use of both photographs of 
facilities as well as complete listings of 
all products available. 


Better make your reservations! 


Every issue of The AMERICAN DYESTUFF REPORTER is a technical wet processing issue. 


HOWES PUBLISHING COMPANY 
44 East 23rd St., New York 10, N. Y. 
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“Armid”’ is the Armour trade-name given 
to the general class of long chain fatty 
amides derived from fatty acids. These 
high molecular weight amides are high- 
melting, wax-like materials. The com- 
mercially pure amides are water-insoluble 
and neutral. 

One amide in this series, Armid HT, 
has superior properties for water repel- 
lency applications when compared with 
paraffin and natural waxes. 

The excellent water repellent proper- 
ties of Armid HT derivatives are due 
primarily to the combination of the amide 
grouping with a long, saturated straight 
chain. Durability of the water repellent 
effect results from the relative insolubility 
of the derivatives under dry-cleaning 
operating conditions, and from their 
high-melting points and poor emulsifica- 
tion characteristics with the soaps and 
detergents used in laundering. 

Armid HT is composed of 25‘; hexa- 
decane amide, 70°, octadecane amide 
and 5‘ octadecene amide, is off-white 
in color and has a melting point of 
approximately 98° C. 

In contrast with the chemical inertness 
of the hydrocarbons, Armid HT is 
reactive chemically. Advantage has been 
taken of its reactivity with formaldehyde 
in particular to prepare thermally un- 
stable quaternary ammonium salts. 
These are applied to fabrics from aqueous 
solution and decomposed under heat to 
leave an insoluble, durable water repellent 


Durable Water Repellents from Fatty Amides 





residue within the fabric. Reactivity with 
formaldehyde also permits compounding 
of stearamide or its derivatives with ther- 
mosetting resins to produce durable 
water repellent effects. Many of these 
thermally unstable compounds, however, 
are covered by patents and those patents 
should be consulted. 

Armid HT is packaged in flake form 
in 100 lb. multi-wall paper bags. For 
samples or additional information on the 
Armids, mail the coupon below. 


Low-Temperature Solvent Crystallized Oleic Acid 


Another new product has been added to 
Armour’s line of fatty acids. Already the 
manufacturer of the most complete line 
of high-purity distilled fatty acids that 
can be found anywhere, the Armour 
Chemical Division now offers low-tem- 
perature solvent crystallized oleic acid. 
This exclusive process offers users of 
‘eic acid a product that has advantages 
not found in ordinary distilled or pressed 
products. The extremely low tempera- 
tures employed guarantee a substantially 
lower saturated acid content than con- 
ventional types of oleic acid. In addition, 
solvent crystallized oleic acids are ester- 
free materials since the solvent used is 
not reactive with fatty acids. This new 
product is characterized by bland odor 
and has excellent heat stability. 
Armour’s low-titer Wnite Oleic Acid 
meets U. S. Pharmacopeia specifications 
and is recommended for those uses that 
require a light color as well as a low titer. 
For applications that require a low titer 
but not a very light color, low-titer 
Distilled Red Oil is recommended. 


er 3, 1951 


White Oleic Acid 
(Low Titer) 





Min. Max. 
Titer a 
Iodine No. (Wijs) 90 95 
Acid Value 195 201 
Saponification Value 195 201 
Unsaponifiable 2% 
Color (Lovibond 

514" tubes) 1.5R-15Y 


Distilled Red Oil 
(Low Titer) 





Min. Max. 
Titer yg © 
Iodine No. (Wijs) 90 95 
Acid Value 193 200 
Saponification Value 193 200 
Unsaponifiable 3% 
Color (Lovibond 

114%” tubes) 8.0R-30Y 


Armour’s Oleic Acids are available in 
55 gallon drums and aluminum tank cars. 
Write today for samples and prices. 


AMERICAN DYESTUFF REPORTER 



















































Lard Oil 
Lubricants 


Lard oil possesses the property of “‘oiliness” 
so essential in the lubrication field. In 
addition, lard oils are readily saponified 
when treated with alkalies and possess 
non-drying qualities. 

Where a high grade lubricant is required, 
as in drawing copper and brass tubing, 
Extra Winter Strained Lard Oil is recom- 
mended. Its low free fatty acid content 
makes it ideally suited as a base for such 
products. 


Extra Winter Strained Lard Oil is only 
one in a complete range of lard oils offered 
to the lubrication field by the Armour 
Chemical Division. Write today for your 
free copy of a chart showing “Specifications 
for Armour Industrial Oils.” 


Reading for 
Research Chemists 


To help research chemists, the Armour 
Chemical Division continually prepares in- 
formative literature on chemicals derived 
from fats. The two technical bulletins de- 
scribed below are available free of charge. 


For research chemists interested in 
fatty amines (organic bases or alkalies 
made from fatty acids), Armour has pre- 
pared a detailed 24-page bulletin entitled, 
“The Chemistry of Fatty Amines.” 

“The Chemistry of Fatty Acids’ is the 
title of another technical bulletin offered 
by the Armour Chemical Division. It 
describes fatty acids, their composition, 
reactions, and derivatives. 

Either or both of these booklets are 
yours for the asking. Use the coupon below 
to make your request. 
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1355 W. 31st St., Chicago 9, Ill. 
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Standard Fabricators 


iwCORPORATEO 


Dyeing & Drying Machinery 
Obermaier Pressure & Cents ifugal Extractors Stienen 


TRAOE HARE 
ana Walton Avenue 
New Yor’ t.N.Y- 


SRR) 


oecnMa’ 


cms aooness 
on eter 












Gentlemen: 
an One_Hour 


Re: Package Dryi 
st Fabricators Ince has just designed the most 
revolutionary Extrac or-Drier in package ing nistorye 
velopment haé redu e arying tine fron 
four to five hours operation to an average of 
extraction and ary ings 



















to demonstrate 
We shall 
ary it with- 


coming AATCC Convention, We intend 
rb performance of this Extractor-Drier- 
commercial wound package you pring and 


















We invite you to take part in witnessing one of the greatest 
achievements 4n package aryinge 


Very truly yours, 


STANDARD FABRICATORS, INC. 


Pp. 3. our pooth number is 92-6 
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vse BLEU HYDROGEN PEROXIDE 
on PERACBTIC ACID 


ano DECC PROCESSES 


FOR Continuous Bleaching 
Kier Bleaching 








Machine Bleaching 





Jig Bleaching 
Tub Bleaching 
Cold Bleaching 
Dry-In Bleaching 
OF Cotton 
Wool 
Linen 
Silk 


“Viscose Rayon 





Acetate Rayon 
Nylon 
Straw 





Hair 
Bristles, Etc. 


Please send me information on: Z 
NAME 

COMPANY 

STREET 


CITY ZONE STATE 


DECC) SALES CORPORATION 


Sales Agent for BUFFALO ELECTRO-CHEMICAL COMPANY, INC. 
BUFFALO - BOSTON + CHARLOTTE - CHICAGO - NEW YORK - PHILADELPHIA 
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Visit Us at Booth 25 During 
the AATCC Convention. 

H 

451-453 Washington St. 

New York 13, N. Y. 
Branches: 
Philadelphia, Charlotte, 
Providence, Los Angeles, 
Hamilton, Ont. 
Importer of 
the manufactures of VOLI 
Durand & Huguenin S. A. 
Basle, Switzerland 


Exclusive Distributors of Pharmasols, Pharmols, Pharmacines 
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INTRODUCTION 


HEN a dyeing fades, the average 
housewife or hence the 
dyer and colorist, is much more disturbed 
by change of shade (hue) than by equally 


consumer, 


perceptible changes in strength or bright- 
ness. Consequently, the acceptability or re- 
jectability of a fading (or the tolerance in 
deviation from a match) is not identical 
with, nor necessarily proportional to, the 
perceptibility of the color change. 

When the color of a dyeing is changed 
by light, other destructive 
agency, two cases are possible: (1) the 
shade (hue) is changed, or (2) it remains 


washing or 


unchanged. But the latter is rarer even in 
the relatively simple case where some of 
the dye is merely washed off; that is, when 
there is mere decrease in concentration. It 
is convenient to call the case wherein mere 
change of concentration occurs “on-tone 
fading’, though this may or may not in- 
volve change of hue, as will be shown. 
“Constant-hue fading’ may include either 
simple loss of concentration, or the rela- 
tively rare case where change of hue due to 
loss of concentration is compensated by op- 
posite change due to, say, the action of 
light. 

In meetings of certain committees of the 
American Association of Textile Chemists 
and Colorists, the importance of change of 
shade (hue) was stressed, one committee 
officer going so far as to state the opinion 
that hue change should be evaluated, in 
testing procedures, to the practical exclu- 
sion of consideration of change of bright- 
ness and strength (or of Munsell chroma 
and “value’’). author 
that the nature and degree of “on-tone”’ 


It occurred to the 


fading could be readily evaluated (approxi- 
mately) for a given concentration change. 
This would make it much easier to under- 
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stand and evaluate the changes in color 
which occur over and above those due to 
mere change of concentration. 

An incidental question is whether the 
fastness rating of dyes depends largely on 
the perceptibility of the color-change, es- 
pecially if hue-change is weighted heavily 
compared to the changes in the other two 
color attributes. This question has been in- 
vestigated. 

It will be shown that there is a range of 
hues for which the relative weighting at- 
tached to hue (compared to the weights 
attached to the other two color attributes) 
is quite important in deciding how accept- 
able the fading of a given perceptibility 
may be. But there is also at least a long 
range of hues (red-purple to violet to blue 
to green) where it makes little difference 
in what manner hue is weighted rela- 
tive to the other aspects of the fading. 

A further practical application of data 
on the change of color with concentration 
arises from the fact that they enable ene to 
make qualitative 
theory of the changes of color with change 


more quantitative the 
in particle size, a theory which was pre- 
sented by the author in 1940 (/). 

In order to calculate the total amount of 
fading from spectrophotometric measure- 
ments on the original and “faded” dyeings, 
a new color-difference formula was derived 
and applied. This formula enables one to 
compute very simply the fotal or composite 
“fading”, or color-change due to loss of 
concentration, from the changes in Mun- 
sell hue, chroma and “value”. The latter 
are first evaluated from spectrophotometric 
reflectance readings. The formula can of 
course be applied to measuring any other 
type of fading or color-change. A paper on 
the derivation and practical testing of the 
validity of the formula, along with a con- 
densation of the present 


paper on per- 
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ceptibility, acceptability, and on-tone fad- 
ing, has been presented almost simultane- 
ously to the Journal of the Optical Society 
of America, under the title: “An Improved 
Color-difference with Applica- 
tions to the Perceptibility and Acceptability 


Formula, 


of Fadings”’. That paper stresses the deriva- 
tion, validity and applicability of the color- 
difference formula (or “fading index’’), 
while the present paper takes the formula 
for granted and deals primarily with the 
subjects expressed in our present title. It 


that 


formula arose from the obvious inability 


will be shown the need for a new 
of the formulas previously in use to cor- 
rectly evaluate the color differences seen by 
the average eye under the conditions usually 


holding when fadings are judged. 


METHOD 


The general method applied by the au- 
thor was to measure the colors of two or 
more concentrations of a large number of 
commercial dyes dyed on wool or cotton 
(as well as of mixtures), and to plot the 
hue change and the total color change 
(“fading”), each as a function of hue. For 
hue change total 


color change are plotted for change of 


example, the and the 
concentration of many dyes from 2% to 
0.5%. For the purposes of this paper, the 
total color change will be called the “per- 
ceptibility” of the change, while the hypo- 
thetical change occurring when the hue is 
weighted by an arbitrary constant factor 
(such as five times) will be called the “ac- 
ceptability” or its negative, “rejectability”. 
It will be shown that these quantities all 
depend primarily on the hue of the original 
dyeing. 

This general method was applied, in a 
recent paper by the present author (2) to 
the change of color with illumination (“the 
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artificial-light problem”). It was shown 
that this change, too, is primarily a func- 
tion of the starting (daylight) hue. There 
is of course some scatter or deviation of 
individual dye points from the smoothed 
curves for many dyes, due to varying shapes 
of spectral-reflection curves which yield the 
same color to the eye (metameric colors). 
But by getting data for a large number of 
dyes it has been found that the hue change, 
“perceptibility” and “acceptability” of an 
en-tone fading can be predicted from the 
original hue alone with considerable prob- 
ability. From a knowledge of the spectral- 
curve shapes, the direction of deviations 
from the curves shown here can also be 
predicted. 

In this work commercial rather than 
purified dyes were used because data was 
needed for commercial use and because it 
was more economical in time to accumulate 
data on a large number of commercial dye- 
ings, already prepared for other purposes, 
than to purify even a small number of 
dyes. Both wool and cotton dyes, as well as 
mixtures of wool dyes, were used. There is 
no theoretical reason why a distinction need 
be made between wool and cotton dyeings; 
but because of better “exhausts” of the dye- 
bath of wool dyes, the nominal concentra- 
tions are closer to the actual concentrations. 
In general, all three types of dyeings give 
points plotting close to the average curve 
determined for all of them. 

Table I (Column 8) and Figure 1 give 
the hue change as a function of the hue of 
a 2% dyeing for a change of concentration 


from 2% to 0.5%. The data are corrected 
to a constant Munsell chroma of ten by 
multiplying by 0.1 the chroma of the 2% 
dyeing. This is equivalent to assuming that 
the perceptibility of a given hue-change is 
proportional to the chroma, a plausible as- 
sumption that has been widely made. The 
color notations are Munsell “re-notations” 
obtained through spectrophotometry with 
the Hardy-G E Recording Spectrophoto- 
meter (3), the GAF-Librascope Tristimulus 
Integrator (4) and graphs for converting 
I C I trilinear coordinates to Munsell Re- 
notations (5). An increase in Munsell hue 
number was considered positive and a de- 
crease negative. The order of hue is that 
traditional in the dye industry, beginning 
with greenish yellow, that is, the order of 
hues due to an absorption band moving 
across the visible spectrum from the ultra- 
violet. 

It may be seen in Figures 2, 3 and 4 that 
there are six points of zero change, that 
they are largest in the red-orange-yellow 
region, and not very large elsewhere. Maxi- 
mum changes occur at Munsell 2R and 8YR, 
with zero change between (at 8R). The 
points which deviate most from the curves 
are in general colors of low chroma, so 
that if allowance were made for this fact 
less scatter would be present, and the hue 
change due to concentration change could 
be predicted with a high probability. The 
positions of the salient points in this curve 
are confirmed by the hue component of a 
total color-difference, calculated by the new 
color-difference or fading-index formula. 





T T 
ew 


‘-" 


a — _ 
CHROMA 
(2% OVEING) 
9.9 
r- 





0.1 C 


~- 


v 





HUE CHANGE 


= Se 
[ee 
| 
<} 


4 
PB 
HUE (MUNSELL) 


oe 
xr 


Hue Change as a Function of Original Hue of the 2% 
Dyeing, When Changing to 0.5%. 


Here the “‘perceptibility’’ is assumed proportional to 
hroma, so that weighting of Munsell 


hroma 10 taken as standard 
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A similar curve was obtained for chroma 
change as a function of hue (Table I, Col- 
umn 6). This was not reproduced here since 
there are no points of special interest ex- 
cept that three points of zero change coin- 
cide with three of the six points of zero 
hue change. Concerning Munsell value 
change with concentration change, it may 
be said that this is rather constant for a 
given hue range, being small for yellows 
and large for blues. The significance of this 
will be discussed later. 

Table I contains data for 166 color 
changes from 2% to 0.5% concentration 
(weight of dye on the fiber). Similar data 
were also obtained for many other dyes 
changing from 3% to 0.5% and for a 
smaller number changing from 1.5% to 
0.5% concentration. 


THE NEW COLOR- 
DIFFERENCE FORMULA 


The new formula for color-difference (a 
“fading-index” or index of deviation from 
match) was derived in 1945, but was not 
published until very recently (6) because 
it was previously believed that some of the 
existing formulas, including those involv- 
ing Munsell specifications of the colors, 
were sufficiently satisfactory. But recently it 
was noticed that one of the best of these, 
the Balinkin formula (7), reduced to the 
new one (thought “correct”) only if the 
hue and chroma changes approached zero, 
that is, if the color differences were very 
small; in the present work (and of course 
in practice) some larger fadings were in- 
volved. Further, both this formula and the 
Nickerson Index of Fading (8) proved 
quite inadequate to show the proper rela- 
tive magnitudes of the color changes of 
yellows as compared to blues produced by 
constant concentration change. This fact 
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hroma, with 


hue change is by one-tenth the original chroma. The positive direc- 
tion was taken as an increase in Munsell hue number (as red tc 


yel low 


a decrease was taken as negative. The Munsell hue is 


indicated by initials for the hue names, e g, GY for green-yellow 


The hue order is that traditional in the textile industry, the order 


of hues obtained from an absorption band moving from the ultra- 
The chroma legend is given above 


violet across the visible spectrum 


Note that many of the large deviations from the “best” 


for low chromas 
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“‘Perceptibility’’ and Rejectability of the 2% Dyeing ‘’On- 





Rejectability as a Function of Original Hue of the 2% tone’ Fadings, Taken from Figures 3 and 4 and Repeated 
: Dyeing, when changing to 0.5%. Mere. 
ILA The camarl n hue are the same as those of Figures 1 and 3 
W on oO xture dy are ated as in Figure 3. The PE : hs Sra Te ei , 
rence (a rejectability”, or negative aspect of “acceptability”, depends upor erably altered the mputed color-change or fading only in narrow 
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. involv- INDEX OF DYESTUFFS IN TABLE I 
» colors, All of 2% and 0.5% concentration (relative to weight of 
csatty it fiber), except in the case of mixtures, where the percentages 
of iad making up the total of 2% in the heavier dyeing, are given. 
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TABLE I 
“ON-TONE FADING” (CONCENTRATION CHANGE ONLY) 2% —> 0.5% 
In each pair, the upper hgures refer to the 0.5% dyeing, the lower 


Lgures to tne 2% dyeing or to the pair together. In column 1, 
C reters to cotton, W refers to wool and M to a mixture. 
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TABLE I (continued) 
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TABLE I (continued) 
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TABLE I (concluded) 
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will be elaborated upon after indication of 
the method of use of the new formula, 
which apparently gives much more nearly 
the proper relation. A third reason for us- 
ing the new formula is that it can be de- 
rived (6) in a remarkably simple way from 
the single assumption that the color change 
can be represented by the length of a 
straight line in ordinary Euclidean space 
used as the “color space” in which the col- 
ors are plotted. 

It may be stated here that the formula is 
much simpler in use than it appears at first 
glance. The final formula (6) is as follows: 


good (blue: yellow = 0.67:1) as Nicker- 
son’s (0.83:1). The new formula was much 
better (blue: yellow = 1.56:1). Similar 
relations may be found in Table I. 

Inspection of the nature of the differences 
for various colors showed that the “value”’ 
difference for the yellows averaged only 0.4 
value step, for the blues 1.5 step; and that 
the better performance of the new formula 
was in large part due to the fact that it 
weighted value more heavily in relation to 
chroma. 

The number by which AV is weighted 
(multiplied) in formula (1) is taken be- 


I, = {2C,C.@(H) + (AC)* + (4AV)*}* (1) 


where (H) 


The greater real than apparent simplicity 
is due to the fact that the quantity 1 — cos 
3.6° AH is in any actual case a simple num- 
ber whose value may be read off at once, 
for every tenth hue step, in Table II. The 
Greek deltas are of course simply the sym- 
bols for color-difference or change. That is, 
AH, AC, and AV are the fading changes 
in the Munsell hue, chroma and “value,” 
respectively. It may be noted also that for 
many cases the change in chroma is small, 
so that C;C» may be replaced by the square 
of the mentally-averaged chromas. For ex- 
ample, when the chroma changes from 10 to 
8, or from 12 to 10, large changes, the error 
created by this approximation is only a 
little more than, or a little less than one 
percent, respectively. 

It should be further noted that, though 
evidence of the general accuracy of the 
formula has been given in a paper (6), the 
accuracy can be no greater than that of the 
Munsell 
formula is based. 

The unit of color difference in the I, 
formula is one chroma step, a relatively 
large unit. The unit used in the Nickerson 
Index of Fading is 1/3 chroma step. This 
relation of the units is confirmed approxi- 
mately in the data of Table I. The Judd or 
National-Bureau-of-Standards (NBS) unit 
is, according to Nickerson (8), larger by 
the factor 1.28, while the Adams unit is only 
1/36 the Nickerson unit. 

The necessity for a new formula was re- 
cently emphasized by the following observa- 
tions. In a wool-dye sample book, 2% and 
0.5% dyeings of many dyes are shown side 
by side. The total color-difference between 
the 2% and the 0.5% dyeings for the blues 
appears much larger than for the yellows. 
Eight observers judged the 2 — 0.5% dif- 
ferences for a page of blues to be roughly 
twice the 2 — 0.5% difference for a page 
of yellows. Calculations by the Nickerson 
and Balinkin formulas for six blues and six 
yellows on these pages showed the com- 
parative magnitudes reversed from those 
actually observed, with Balinkin’s not as 


visual spacing, on which the 
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1 — cos 3.6°AH (2) 


cause of experimental work given in detail 
(6). The relative visual magnitude of one 
Munsell value step, compared to one Mun- 
sell chroma step, was thus taken at the 
rounded ratio 4:1. It is well known that 
this relation changes with the conditions of 
observation. For example, if the samples 
being compared are held too far apart, the 
visual magnitudes of hue-difference or 
chroma-difference change very little or 
hardly at all; but the magnitude of the 
value difference rapidly falls off apparently 
as the samples are increasingly separated. 

The relative magnitudes of the units of 
hue and of chroma are fixed by Munsell cir- 
cular geometry. In this system as usually 
plotted (hue as an angle and chroma as a 
radius, with the neutral grays at the center), 
11 Munsell hue steps are equivalent to 4 
Munsell chroma steps at average chroma 6 
(see (6)). As indicated above, this is 
equivalent to an 11:8 ratio at chroma 12, 
or to an 11:2 ratio at chroma 3. 

Bellamy and Newhall (9), from experi- 
ments determining the H, C, V differences 
just great enough to be perceived in half 
the trials, found: 


Laboratory found the relation to be abou 
V:C =3:1 for conditions of observations 
similar to the author's. According to D: 
D B Judd (/0), the National Bureau of 
Standards (NBS) units of color difference 
correspond to the equivalence of 1 step of 
V, 1.6 steps of C and 5 steps of H (ai 
= s. 


ON-TONE FADING 


The primary purpose of this paper was a 
study of on-tone fading, here defined as the 
color-change due to mere concentration- 
change only. In order to study this effect, 
several hundred wool and cotton dyeings 
in pairs, including some with dye mixtures, 
were examined. By “pairs” we mean two 
dyeings of each dye, one at each of two 
nominal strengths. As indicated above, the 
largest group was studied at 2% and 0.5% 
concentrations on the weight of fiber; the 
results are reported in Table I. But other 
strength changes mentioned above were 
also studied, with similar results. 


The method of study was to compute the 
magnitudes of (on-tone) fading from the 
Munsell “Re-notation”’ specifications (5) of, 
say, the 2% and 0.5% dyeings, using the 
new color-difference formula; that is, to 
compute the color difference or fading be- 
tween these two dyeings of each dye. 
The Munsell specifications were obtained 
through spectrophotometric measurements, 
as previously mentioned. The wool dyeings 
are marked “W,” cotton dyeings “C,” and 
wool-dye mixture dyeings ‘"M” in Table I. 
The data are plotted in Figures 2, 3 and 4. 
The magnitude of on-tone fading, computed 
from the new formula, is given as I, in 
column 11 of Table I. Here the subscript 4 
is for the purpose of recalling the use of 
the ratio V:C = 4:1, which was employed 
in the formula. 


Except for a few scattered colors, it is 
clear that the amount of the total color 


1 step of V = 8 steps of C = 22 steps of H (at C 6) @) 


This is almost exactly the relation of C:H 
involved in the Munsell geometry. Miss 
Nickerson found the experimental relation 
for large color differences quite early (1935- 
36) (8). 


change, here arbitrarily called the “per- 
ceptibility,” is, as a first approximation, a 
function of the original (2%) hue only. On 
the whole, there is more departure 
from the average relation (solid line) for 


1 step of V = 2 steps of C = 3 steps of H (atC = 5) (4) 


This great disagreement illustrates how 
much the relative magnitudes of the units 
of hue, chroma and value change with con- 
ditions of observation. The author's ex- 
perimental relation, 


colors of low chroma than for more satu- 
rated ones; and the deviated points can for 
the most part be predicted. 

At the start of this paper, the prejudice 
against hue-change in fading was pointed 


1 step of V = approximately 4 steps of C (5) 


is seen to be intermediate between those 
found by Bellamy and Newhall and by 
Nickerson. Hugh R_ Davidson of this 
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out, indicating that this makes acceptance 
or rejection of a fading not proportional to 
the perceptibility or amount of total color- 
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change. In Column 10 of Table I, the hue 
component of the color change is arbitrar- 
ily multiplied by 5. In column 12, a new 
total color-change including this enhanced 
hue-change, called the “rejectability” (J;), 
is given. The rejectability (negative of ac- 
ceptability) The 
apply 
4, the average “per- 
ceptibility” of the change (2% to 0.5%) is 


is plotted in Figure 3. 
remarks which apply to Figure 2 
here too. In Figure 
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Average Light Fastness Ratings in 50 Hue Ranges as a 
Function of Hue for Strong and for Weak Dyeings. 
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plotted (below) along with the rejectability 
(above). 
It is clear that this weighting by a factor 


TABLE II 


Values of # (H) 


(HH) (HH) 


-0000 
-0000 
-0001 
-0002 
-0003 


-0314 
-0330 
-0346 
-0363 
-0380 


-0005 
-0007 
-0010 
-0013 
-0016 


-0397 
-0415 
-0433 
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-0020 
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-0570 


RWHHES CRUD AWREO 


pwWNES 


-0044 
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1-COS 3.6° \H 


(HD) 


.2710 
-2753 
-2797 
-2841 
-2885 


AH O(H) 
-1237 
-1267 
-1298 


-1329 
-1361 


oo 


pWRROS 
pPWRRO 
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-1457 
-1490 
-1523 


-2929 
-2974 
-3018 
-3064 
-3109 


CeudDH 


-3155 
-3201 
-3247 
.3293 
-3340 


-1557 
-1591 
-1625 
-1659 
-1694 


PWRHKOS CHIT 
CeIn BWR: 


-1729 
-1765 
-1801 
-1837 
-1873 


-3387 
-3434 
-3482 
-3529 
-3577 


-1910 
-1947 
-1984 
-2022 
‘ .2060 


.3626 
.3674 
.3723 
-3772 
3821 


BWRHEOS CRUD 


-2098 
-2137 
-2176 
-2216 
-2255 


-3871 
.3921 
-3971 
-4021 
4071 


_ 
_ 


-2295 
-2335 
-2376 
-2416 
-2457 


-4122 
-4173 
-4224 
-4276 
-4327 


PWHEROS CdYIDW 
PRRES CHLUDH bE 


- 
~ 


-2499 
-2541 
-2583 
-2625 
-2667 


4379 
4431 
4484 
4536 

.4589 
4642 


Comrdin 
SoOMIDN 


~ 
oa) 


\MERICAN DYESTUFF REPORTER 


wo ar er \ r ihe t 


m Figure 


of five to obtain rejectability, which it is 
believed is somewhat more than occurs in 
practice, can only be of much consequence 
in the region from reddish yellow through 
red-purple, not including colors near Mun- 
sell 8 R (yellowish reds). Attention may be 
called also to the striking difference be- 
tween greenish yellows and oranges in the 
case of either perceptibility or rejectability. 
Otherwise there is rough constancy except 
for definite minima at the Munsell hues 
8 R, 0.5 P and 5 B. The extra weighting 
given to hue change by many “consumers” 
becomes very significant only in the red-to- 
yellow region. 

The Nickerson Index of Fading Ix (8) 
is given in the last column of Table I 
and in Figure 5. It has been mentioned pre- 
viously that it failed to reproduce our tex- 
tile-dyeing data satisfactorily. The plot of 
the data shows that this 
roughly constant for various hues. Particu- 


index is very 
lar attention has already been called to the 
comparison of the 2% — 0.5% change of 
yellows relative to blues, and the fact that 
the Nickerson and Balinkin formulas give 
the reverse of the observed facts. The new 
formula comes much closer (see above). 
Evidence was given that at least part of the 
difference in success of the new and old 
formulas lies in the different weighting of 
“value” in relation to chroma. It was the 
Balinkin 
formulas to reproduce the facts for the 


failure of the Nickerson and 


textile dyeings changing concentration, 


which led to the resuscitation of the new 


formula, developed in 1945. 





JUDGMENT OF FASTNESS OF 
YELLOWS AND BLUES 


The very small change of yellows, especi- 
ally greenish yellows, for a given change of 
concentration, as seen in Figures 2 and 4, 
when compared to other changes (as in 
blues), explains why dyers complain that 
it is difficult to judge the strength and fast- 
ness of yellows. This question will be con- 
sidered in more detail later. 


IS FASTNESS RATING 
LARGELY DEPENDENT ON 
THE PERCEPTIBILITY OF 

THE COLOR CHANGES? 


The question has often been raised as to 
whether the perceptibility of the changes 
which occur in fastness tests affects con- 
siderably the fastness ratings of dyestuffs. 
This question has been considered in the 
present work; and in this connection refer- 
ence may be made to Figure 6. Here the 
average light-fastness ratings of a large 
number of wool and cotton dyes have been 
plotted as a function of hue. For compari- 
son, near the horizontal center the maxima 
and minima and zero-axis crossing points 
(shown respectively by +, — and x) of 
the hue change of Figure 1 are shown 
(upper row); and similar data for per- 
ceptibility from Figure 2 are also shown 
(lower row). The fastnesses were rated on 
an 8-step scale, averaged for 50 hue inter- 
vals and plotted at the center of each hue 
(abscissa) interval. This was done for 
both weak dyeings (0.5%, below) and 
moderately strong ones (2-3%, above). The 
number of cases averaged is indicated by the 
symbols plotted as points, as explained in 
the key to the figure. 

If the question at the head of this sec- 
tion were to be answered in the affirmative, 
then high fastness should correspond to low 
perceptibility of the color change (or per- 
haps to low hue change or low rejectabil- 
ity), and conversely, low fastness rating 
should correspond to large perceptibility. 
Some minor correlations of this sort may 
be found in Figure 6; but in general such 
correlations are poor. This evidence indi- 
cates only that fastness ratings are at least 


not primarily a matter of perceptibility of 
the change, or that the color changes in 
light-fastness tests are not primarily due to 
loss of concentration only. 


THE PROCESS OF JUDGING 
STRENGTH OF DYEINGS 


The contrasting situations referred to 
above when color changes in blue and yel- 
low dyeings are compared, and the dif- 
ficulty of judging strengths and, hence, 
fastnesses of yellows, suggested the advisa- 
bility of examining typical yellows and 
blues (and also other hues) more closely 
in this connection. This material has since 
been published (11), so will be reviewed 
only briefly here. 


Various formulas have been proposed for’ 


relating dyestuff concentration to measured 
reflectance, some of them rather complex; 
and there is little doubt that the several 
constants involved may vary considerably 
with type of fiber and dyeing, when deal- 
ing with a complete range of dyeing 
strengths. However, it has been found for 
26 wool dyeings that the logarithm of con- 
centration plotted against square-root of 
reflectance (tristimulus value Y) gives 
practically straight lines for concentrations 
of dye (relative to weight of fiber) from 
0.1% to 5%. The slopes of the reflectance- 
concentration curves were nearly constant 
from bluish reds through purple, violet and 
blue to blue-green, but very low in the 
yellows and low in the oranges. Further, 
the relation of logarithm of concentration 
to “excitation purity” (hereafter called 
merely “purity’’) shows some curvature for 
the higher strengths, but not nearly as much 
as when log conc is plotted against visual 
steps (Munsell “value’’). 

More than the possible use of the con- 
centration-reflectance relation as a possible 
simple practical method for determination 
of dyeing strengths, the author was inter- 
ested in the analysis of the dyer’s and color- 
ist’s subjective evaluation of “strength” 
from the more objective realities presented 
to him in judging dyeings. Imperial Chemi- 
cal Industries workers (12) had presented 
evidence that experienced colorists judged 
strength largely (but not wholly) on the 


basis of saturation (Munsell chroma), the 
visual correlate of purity, while less ex- 
perienced persons judged largely on the 
basis of the usually more readily perceived 
lightness change, the correlate of reflectance 
change. But the present author’s “curves” 
for yellows had slopes so very small that 
even experts could not place reliance on 
reflectance change, and in these cases must 
have been forced to reliance upon purity. 
But the purity, and especially the satura- 
tion, curves “doubled back” so much in 
many cases at higher concentrations, that re- 
liance must be put in part on reflectance 
(except for yellows). For the curvature was 
often enough that there were two values of 
concentration corresponding to a single 
value of purity or saturation (with purity 
better than saturation). It is clear that the 
colorist’s judgments of strength are based 
upon a very complex and subtle art, which 
in the case of strong yellows must involve 
much uncertainty. Data of the nature dis- 
cussed here make one wonder how the 
colorist succeeds as well as he does and 
leads to increased respect for him. 
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ABSTRACTS 


Human Color Vision 


W R Lang, Textile J Australia 26, 88-91, 
March 20, 1951. 


“Color blindness” is a subject that must 
be of some interest to dyers and colorists, 
especially when one realizes that at least 
eight per cent of the male population is 
concerned with the defect in some degree. 


558 


It is inherited, occurs on the male side of 
the family, and is practically nonexistent on 
the female side, and unfortunately is not 
curable. Only about one woman in 500 is 
color-blind. However, a woman whose father 
is color-blind may transmit the defect to 
her sons. 

It is said that there are three forms of 
color blindness, of which the first is total 
color blindness (only 50 cases had been 
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recorded by 1939); the second is blue-yellow 
color blindness, in which blue and yellow 
cannot be seen, but red and green can, and 
this is of small practical significance; the 
third is red-green color-blindness, where 
blues and yellows predominate in the color 
appreciation, which because of the numbers 
concerned and the colors confused is of 
major importance. 

What are the color sensations of the red- 
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green blind? With some, yellow and blue 
may replace all the other colors, i e, red, 
orange, yellow and green may be seen as 
different shades of yellow; blue and violet 
as different shades of blue. Sometimes the 
green may not be replaced by yellow, but 
appears as a shade of gray. The extent of 
the neutral band varies with the defect. 


The major portion of the article is oc- 
cupied with a discussion of the theories 
which have been advanced to explain the 
phenomena of color perception by the eye. 
The author states that light passes into the 
human eye through the cornea, then the 
aqueous humor, the aperture in the iris, 
and after passing through the crystalline 
lens and the vitreous humor, is focussed on 
the retina. The conversion of light energy 
into nervous energy takes place in the 
physiological processes in the retina. He 
comments that little enough is still known 
about the way in which light rays stimulate 
the retinal receptors, and less is known 
about the conversion in the brain of nerve 
impulses into perception —WHC 


The Premetallized Wool 
stuffs. 


R S$ Mayston, Textile J] Australia 26, 191-4, 
April, 1951. 


Dye- 


The premetalized wool dyestuffs are solu- 
ble chromium complexes of lake-forming azo 
dyes. They are prepared from suitable 
chrome dyes or other dyes which may be 
unsuitable as ordinary chrome colors, the 
predominating feature being the presence 
of an ortho dihydroxy structure in the 
intermediates. Thus the chosen dyestuff 
is reacted with chromium salts to produce 
a new dyestuff in which the mordanting 
metal (chromium) is already incorporated 
in the dyestuff, which may now be ap- 
plied in a manner resembling the level 
dyeing acid dyestuffs, yet the dyeings at- 
tain a wet fastness approaching that of 
chrome colors. In all cases the dyes are of 
the azo class, and it is not surprising that 
the range is deficient in bright blues, which 
are normally supplied by members of the 
anthraquinone class. 


A characteristic feature of this class of 
dyestuff is the high percentage of sulfuric 
acid required for dyeing. It has been found 
that with these dyes a pH of 2.7 to 3 in 
the dyebath (equivalent to about 4 per cent 
of acid on the weight of the wool) gives 
maximum exhaustion, but the dyeings so 
produced are “skittery”. By an increase of 
the acid content to a pH of 2, the exhaustion 
is retarded and solid shades result. 


A brief consideration is given to the theory 
underlying the use of certain auxiliary prod- 
ucts, such as Neolan Salt P, Palatine Salt, 
etc, which when used in conjunction with 
sulfuric acid permit the amount of acid to 
be reduced to 5 per cent or thereabouts. 
These agents are neutral and do not split off 
acid as is often assumed. One type, such as 
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Neolan Salt P, has an affinity for the dye- 
stuff, thus competing with the wool for the 
dye, thereby promoting leveling. Chemically 
these products are based on ethylene oxide 
condensates. The second type of leveling 
agent is typified by Palatine Salt N. This 
product has an affinity for the wool, being 
chemically of the alkyl aryl sulfonate class, 
which in an acid bath is readily absorbed 
by the wool, while the slower diffusing dye- 
stuff has to compete with the agent for the 
wool, thus promoting leveling. The two 
types of agents should never be used to- 
gether in the one dyebath. 

Although the usual practice calls for dye- 
ing from an acid bath, it may surprise some 
to know that selected members of the range 
dye reasonably well from a neutral bath. 
A recent report on German methods men- 
tions that Palatine Fast plus direct colors 
were advocated for union dyeing in Ger- 
many. As compared with normal dyeing, 
neutral dyeings show only slightly inferior 
wet fastness, while light fastness appears 
unaltered. 

In the dyeing of pieces containing mixed 
or tippy wools, this type of dye tends to 
accentuate the differences between them. 

An outstanding feature of this class of 
color as compared with others is that when 
dyed from a weakly acid bath, ie, pH 5.5, 
there is a considerable difference in shade 
between normal and chlorinated wool, but 
on increasing the acid content up to pH 2 
the two types of wool are dyed to nearly the 
same shade.—WHC 


Improving the Tenacity of 
Protein Rayons 


_R W Moncrieff, Skinner’s Silk & Rayon Rec 
25, 538, 540, April, 1951. 


The outstanding defect of regenerated 
protein fibers, whether made from casein, 
soya-beans, peanuts or corn, has always been 
their low strength and particularly their 
low wet strength. The root of the difficulty 
is that to spin a regenerated protein fiber, 
the protein must be brought into solution. 
Dissolving proteins is usually accompanied 
by a certain amount of molecular degrada- 
tion, so that when the protein is precipitated 
in fiber form, it is not the same as the original 
protein from which it was made, but has 
suffered partial degradation. Invariably 
molecular change of this sort manifests itself 
as a loss fn tenacity, especially in the wet 
state. 

Two kinds of degradation are likely to 
occur: 

(1) Hydrolysis of the main polypeptide 
chains resulting in shorter molecules, less 
fibrous molecules, and consequently in fibers 
with less desirable properties, notably lower 
strength. 

(2) Breakdown of cross-linkages which 
hold the main polypeptide chains together. 
This results in loss of molecular stability 
and in enhanced susceptibility of the fiber 
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to chemical and biological attack. 

Because the defects of regenerated pro- 
tein fibers have been most serious when the 
fibers have been wet, an obvious line of at- 
tack has been to make the molecular struc- 
ture of the fiber less accessible to water 
molecules, and therefore less liable to dam- 
age from immersion in water. It has long 
been known that esterification reduces the 
affinity of cellulose for water. Thus, Aralac, 
the fiber formerly made from casein, was 
given a mild acetylation to improve its 
properties, and Vicara, the fiber made from 
corn protein, is believed to have undergone 
a partial acetylation during production. 
However, acetylation will not repair the 
damage suffered by the fiber from the rup- 
ture of its cross-linkages. 

A cross-linking agent which has been 
widely used and which has become indispen- 
sable in protein fiber production is formal- 
dehyde. This forms methylene linkages be- 
tween adjacent polypeptide chains. The re- 
sult is improved elasticity and strength, 
particularly in the wet state. 

More recently, a treatment with mercuric 
acetate, following the formaldehyde treat- 
ment, has been suggested. This is said to 
result in greatly increased wet strength. Salts 
of uranium have also been recommended 
for this purpose. It would seem that the way 
is reasonably clear for the development of 
peanut fiber of a strength better than has 
hitherto been achieved.—WHC 


Vicara Staple Fiber: Its Uses, 

Properties and End Products 

L B Whitcomb, Can Textile J] 68, 51, 53, 65, 
67, 69, May 25, 1951. 

The author first describes briefly the pro- 
duction of the Vicara fiber from corn pro- 
tein as carried out by the Virginia-Carolina 
Chemical Corporation. He then discusses 
the properties of the fiber in detail. 

Vicara is a uniform fiber, light golden 
in color. Under the microscope it appears 
as a cylindrical, translucent rod with a 
nearly circular cross-section. The specific 
gravity is 1.25. It has an elasticity com- 
parable to animal fibers, and its tenacity 
(dry) is 1.10 to 1.20 grams per denier. It is 
resilient and resists deformation to a marked 
degree. 

Vicara has warmth equal to wool. Labora- 
tory tests indicate that its insulating value 
is similar to that of animal fibers in fabrics 
of like construction. 

Vicara is less flammable than cellulosic 
fiber; the burning rate is slow, slightly faster 
than wool. The fiber is inherently moth- 
resistant and is highly mildew-resistant. It 
is nonitching and has never been known to 
cause an allergy. 

Vicara has an affinity for most types of 
dyestuffs. Satisfactory to excellent fastness 
can be obtained. As with other fibers, se- 
lected dyes which are best suited to the end 
use should be used. 





In dyeing mixtures of Vicara and wool, 
acid, metalized and chrome colors can be 
used. The level dyeing acid dyes yield good 
unions at a pH of 2.5 to 3.5 which may 
be obtained with formic acid. The dyestuffs 
may exhaust differently on the two fibers 
up to 200° F, but from 200° to 212° the two 
fibers should equalize in shade. 

The behavior of Vicara towards direct 
dyes is similar to that of natural protein 
fibers. Blends of Vicara and cellulose are 
best dyed with a combination of direct dyes 
leaving wool white and neutral-dyeing acid 
dyes. 

Similarly, Vicara and acetate mixtures 
may be dyed with acetate dyes supplemented 
with neutral-dyeing acid dyes. 

Most acid colors have a greater affinity 
for nylon than for Vicara. However, the acid 
dyes may be retarded on nylon by the use 
of a long chain alcohol (e g, Duponol D). 
By careful adjustment of the alcohol, uni- 
form shades may be obtained on Vicara and 
nylon with most acid colors, using Glauber’s 
salt and formic acid. Vicara and nylon may 
also be dyed with several milling colors. 

The author gives a selected list of suit- 
able dyes for Vicara in each of the various 
dye classes. He recommends particularly, for 
all-around fastness, certain metallized dyes. 

For bleaching, he states that hydrogen 
peroxide can be used, followed by a treat- 
ment with sodium formaldehyde sulfoxy- 
late. 

The various advantages of Vicara when 
used in blends with other fibers (cotton, 
wool, nylon, acetate, Dynel) are emphasized, 
particularly its crease-resisting properties, 
soft feel, and good dimensional stability — 
WHC 


Here’s the Dacron Story 


L L Larson, Textile World 101, 112-13, 
312-16, June, 1951. 

The most natural outlet for Dacron polyes- 
ter fiber appears to be in suitings and all 
types of outerwear. The contributions of 
Dacron to suitings are: 

Excellent appearance: color, drape, tailor- 

ing qualities 

Wrinkle resistance and press retention: 

wet, moist, or dry 

Dimensional stability 

Launderability without shrinkage or 

wrinkling 

Economy. 

Resilience is a keynote of a good suiting 
fabric. Resilience is the keynote of Dacron, 
just as it is the keynote of wool. There is a 
fundamental difference, however, between 
the resilience of the two fibers that is dem- 
onstrated by the ability of Dacron to main- 
tain its high resilience in moist or wet con- 
ditions. 

High wrinkle resistance and press reten- 
tion under wet as well as dry conditions 
have a profound significance in actual wear. 
A suit of Dacron is unaffected (aside from 
getting wet) when a wearer is caught in a 
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rainstorm. After drying, the suit of Dacron 
looks just as it did before it became wet and 
needs no pressing. 

Manufacturers of summer suits have been 
seeking a solution to the problem of pucker- 
ing and fabric movement that is caused by 
subjecting garments to high humidities, and 
also puckers and shrinkage that occur at 
times in cleaning operations. Dacron prom- 
ises to be a practical solution to these prob- 
lems. 

Fabrics of Dacron are not only stable to 
changes in relative humidity, but they are 
also stable to washing as well as to dry 
cleaning. Laboratory tests showed a 7.8-0z 
tropical of Dacron shrank less than 1 per 
cent when washed eight times at 140° F. 

Owing to its excellent abrasion resistance, 
suits made from Dacron would be expected 
to have good wear life. This is being con- 
firmed in actual wear tests. 

While Dacron will be used alone in outer- 
wear, it will also contribute significant 
functional properties in blends with other 
fibers. In this way each fiber will be en- 
ingeered to make its particular attributes 
most effective. Considerable work has been 
done on blends of Dacron with wool and 
with rayon. 

All of the new fibers seem to have their 
dyeing headaches, and Dacron is no excep- 
tion. A good job can and is being done, but 
the job of dyeing is not easy. Special tech- 
niques, such as the use of selected dyeing as- 
sistants and dyeing for long periods at the 
boil, are required. Light fastness of the order 
required for specific end uses has been ob- 
tained. Furthermore, dyestuff procedure de- 
velopments now in progress promise very 
outstanding light fastness in a complete 
raage of colors. Wash fastness of dyes is 
generally excellent on Dacron. The dye is 
hard to get on, but once on, it is hard to 
wash off. 

One of the properties of knitting yarns 
of Dacron is the excellent elastic recovery 
that promotes good shape retention in sweat- 
ers and hose. 

The high tenacity and strength of Dacron 
are utilized in fire hose fabric, V-belts, and 
ropes. Other important uses are in laundry 
nets and press cloths, and in sewing thread, 
—WHC 


Stains: Their Cause, Cure and 

Removal. 

A Carpenter, Textile Recorder 69, 93-5, June, 

1951. 

Quite a lot of stains encountered by the 
commission dyer are outside his control, be- 
ing present in the goods on receipt from 
the maker. Such stains are caused by dirty 
machine oil, colloquially known as “swarf’’, 
containing, in addition to lubricating oil, 
carbon and finely dispersed metal particles. 
It is important to remove these stains before 
bleaching or dyeing. 

Three alternative methods of attack pre- 
sent themselves, namely, to increase the 
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strength of the scouring liquor, to give a 
pretreatment in bulk, or to pick out the 
stains and treat each by individual ‘‘spot- 
ting”. 

For the first method special solvents, such 
as emulsions of _ trichlorethylene, are 
marketed for addition to the scour, (In the 
writer’s opinion, however, these rarely 
achieve the desired result unless used in un 
economical quantity). What little improve- 
ment is given by ordinary dosage is often 
more cheaply obtained by increasing the 
quantity of soap or synthetic detergent. 

More promising results are obtained by 
presoaking the batch in a more concentrated 
bath (which is saved and used over again) 
containing about 2.5 per cent of the solvent 
emulsion plus a similar amount of soap or 
sulfonated fatty alcohol, the temperature de- 
pending on the type of fiber being processed 
and on the volatility of the solvent. The 
writer also recommends the use of nonionic 
detergents, while Dr Trotman has suggested 
a fairly high concentration of sulfonated 
fatty alcohol with substances such as Irga- 
lon BT (Geigy). 

The third method, individual ‘‘spotting”’, 
consists of examining the goods before 
scouring and rubbing each stain with some 
substance which will loosen it sufficiently 
for it to come away in the scour. It has the 
merit that only the stained part is given ex- 
tra treatment, and there is therefore no 
danger of overprocessing the rest of the 
batch. The writer recommends for this pur- 
pose an economical and nonvolatile home- 
made mixture of equal parts of Sextol, oleic 
acid and triethanolamine. It is advisable to 
scour immediately after spotting, or the sol- 
vent itself may dry in and stain. 

Condensation droppings from the roof or 
overhead pipes usually contain iron rust. 
Iron stains may be dealt with by spotting 
with a 10 per cent solution of oxalic acid, 
rinsing, and neutralizing any excess with di- 
lute ammonia. When dealing with bleached 
wool, there is a danger that the oxalic acid 
itself will cause slightly discolored patches, 
and in this case it is best replaced by hy- 
drochloric acid, or better still, by hydro- 
fluoric acid. 

Another method of removing iron stains, 
useful when they are numerous, is to run 
the entire batch into a warm solution of a 
metal sequestering salt such as Calgon T. 

Finally the writer discusses copper stains, 
usually due to direct contact of the material 
with corroded copper or brass. He states that 
these stains—which may be identified by a 
deep red coloration with sodium diethy]l- 
dithiocarbamate—are not easy to remove. 
On the cellulosic fibers it is recommended 
to boil for 30 minutes in a 0.2 per cent solu- 
tion of Irgalon acidified with tartaric acid. 
This of course involves treatment of the 
whole batch. For odd stains, the only spot- 
ting solutions of any value are the alkali 
cyanides, which being virulent poisons must 
be used with care-—WHC 


September 3, 1951 





AMMe 


a — 
_ — 


President 
Vice Presid 
435 Hu 
Vice Presid 
581 Bc 
Secretary. . 
Treasurer 
Chemic 
Assistant T 
Allied 
Founder... 
Chairman c 
101 W 
Director of 
Lowell, 
4 


‘ 
Executive ¢ 
Publicity. . 
Convention: 
Appropriati 
Constitutio 
Membershir 
Corporate / 
Publication 
Technical f 


HUDSON. 


Chairn 


NORTHEI 
Chairn 
Secret 


Vice-C 
PACIFIC 

Chairr 

Secret 


Vice-C 


PACIFIC 
Chairr 


Treast 


COUN 
Yorker) ; 
in New Y 


GENE] 
Rochelle | 


NATIC 
New Yorl 
Hotel St 


HUDS 
bany): O 
1952, Ma 
Outing). 

MID-V 


NEW 
NW 3s @ 


Septeml 


10 give a 
out the 
al “spot- 


“nts, such 
ne, are 
» CIn the 
e rarely 
ed in un 
improve- 
is often 
ising the 
rgent. 
ained by 
centrated 
‘€ again) 
e solvent 
soap or 
ature de- 
yrocessed 
ent. The 
nonionic 
uggested 
ilfonated 
as Irga- 


otting”’, 
; before 
ith some 
ficiently 
t has the 
riven ex- 
fore no 
- of the 
this pur- 
e home- 
tol, oleic 
sable to 
the sol- 


roof or 
on rust. 
spotting 
lic acid, 
with di- 
leached 
lic acid 
patches, 
by hy- 
hydro- 


1 Stains, 
to run 
on of a 
on T. 
r stains, 
naterial 
ites that 
ed by a 
diethyl- 
remove. 
mended 
nt solu- 
ic acid. 
of the 
ly spot- 
- alkali 


1s must 


Proceedings of the : 
American Association of Textile Chemists and Colorists 


Copyright, 1951, American Association of Textile Chemists and Colorists 








_ SEPTEMBER 3, 1951 


National Officers of the Association 


President......... .C NORRIS RABOLD, Erwin Mills Inc, Cooleemee, N C 
Vice President. . J ROBERT ‘BONNAR, General Dyestuff Corp, 
435 Hudson St, New York 14,N Y 
Vice President......... GEORGE O LINBERG, Belle Chemical Company, Inc, 
581 Boylston St, Boston 16, Mass 
Secretary.........HAROLD C CHAPIN, Lowell Textile Institute, Lowell, Mass 
Treasurer......WILLIAM R MOORHOUSE, National Aniline Division, Allied 
Chemical & Dye Corp, 150 Causeway St, Boston 14, Mass 
Assistant Treasurer. . ... ALBERT E SAMPSON, National Aniline Division, 
Allied Chemical & Dye Corp, 150 Causeway St, Boston 14, Mass 
LOUIS A OLNEY (Deceased) 
LEONARD S LITTLE, Room 1500, 
101 W 3ist St, New York, N Y 


Director of Research HAROLD W STIEGLER, Lowell Textile Institute, 
Lowell, Mass 4 , 
Standing Committees of the Council 
Executive Committee on Research LEONARD §S LITTLE, Chairman 
ici GEORGE H SCHULER, Chairman 
KENNETH H BARNARD, Chairman 
WILLIAM R MOORHOUSE, Chairman 
HAROLD C CHAPIN, Chairman 
.GEORGE O LINBERG, Chairman 
GEORGE O LINBERG, Chairman 
PERCIVAL THEEL, Chairman 
WILLIAM A HOLST, JR, Chairman 


Conventions. . 

Appropriations 

Constitution and Bylaws.... ; 
Membership and Local Sections. 
Corporate Membership 
Publications . 

Technical Programs a 


Councilors 


Representing Sections 


Hudson-Mohawk: ALBERT E HERRMANN, JR 

Mid-West: FREDERICK E HILGER, JOSEPH H JONES 

New York: CARL H BRUBAKER, RALPH M FISCHER, HERMAN E HAGER, 
PAUL J LUCK, HERMAN E WILDE, HENRY L YOUNG 

Northern New England: EDWARD B BELL, JOHN M GOULD, FRANK J O’NEIL 

Pacific Northwest: CHARLES K BISHOP 

Pacific Southwest: FRANK P BRENNAN 

Philadelphia: JAMES DIXON, M H KLEIN, RICHARD B STEHLE, FREDERICK V 
TRAUT, S GRAEME TURNBULL, JR, JACKSON A WOODRUFF 

Piedmont: JOHN B NEELY, LINTON C REYNOLDS, HENRY A RUTHERFORD 
SUMNER H WILLIAMS 

Rhode Island: EDWARD J ALLARD, RAYMOND W JACOBY, ROBERT W 
JOERGER, ALDEN D NUTE 

South Central: GLENN R BELLAMY 

Southeastern: C RUSSELL GILL, A KEMPTON HAYNES 

Western New England: J EDWARD LYNN 


Past Presidents 


WILLIAM D APPEL, WILLIAM H CADY, CARL Z DRAVES, ALBAN EAVEN 
SON, HENRY F HERRMANN, ELVIN H KILLHEFFER, THOMAS R SMITH, 
P J WOOD 


Local Section Officers 


HUDSON-MOHAWK 
Chairman....JOHN J HANLON, Mohawk Carpet Mills, Amsterdam, N Y 
Secretary. ... .WILLIAM A = Ritter Chemical Company, Inc, 
403 W Main St, Amsterdam, N Y 
Vice-Chairman—HAROLD S DAHLBERG Treasurer—IRWIN J SMITH 
MID-WEST 
Chairman ELLIOTT MORRILL, The Best Foods, Inc, 
1436 West Morris St, weit Ind 
Secretary.... A SCHRODER, General Dyestuff Corp, 
310 Polk St, ‘Chicago 7, iit 
Vice-Chairman—LEONARD J ARMSTRONG 
Treasurer—H THOMPSON LATHAM 
NEW YORK 


Chairman... . .....PAUL J LUCK, Calco Chemical ge American 
Cyanamid Company, 48 West 38th St, New York 18, N Y 
Secretary NORMAN A JOHNSON, American Dyestuff Reporter, 
44 East 23rd St, New York 10, N Y 
Vice-Chairman—WELDON G HELMUS Treasurer—JAMES J MARSHALL 
NORTHERN NEW ENGLAND 
Chairman.....C WENDALL LEVER, Goodall-Sanford, Inc, Sanford, Maine 
Secretary AZEL W MACK, Dexter Chemical Corp, 581 Boylston St, 
Boston 16, Mass 
Vice-Chairman—ERNEST R KASWELL Treasurer—WILLIAM W PENNOCK 
PACIFIC NORTHWEST 
Chairman. .OTTO E SCHMIDT, Pendleton Woolen Mills, Washougal, Wash 
Secretary... ROBERT M TRUE, General Dyestuff Corp, 1102 Terminal Sales 
Bldg, Portland 5, Ore 
Vice-Chairman—EDWARD J STEPHEN Treasurer—WILLIAM C MARSHALL 
PACIFIC SOUTHWEST 
Chairman ROBERT MISHELL, Dye Masters, Inc, 363 East Beach Ave, 
Inglewood, Calif 
Secretary.... JUNE ERICSON, Home Economics Dept, University of Cali- 
forn‘a at Los Angeles 
Vice-Chairman—ADOLPH B STONSTROM 
Treasurer—JOSEPH M De La BARRE 


PHILADELPHIA 
Chairman......A — RAIMO, John Campbell & Co, Inc, 2522 N Broad St, 
Philadelphia 32, Pa 
Secretary “fe THOMAS H HART, Hart Products Corp, P O Box 5025 


Philadelphia ‘MW, Pa 
Vice-Chairman—EDWARD C DIEHL Treasurer—HARRY L MORGAN 


PIEDMONT 
Chairman... EDWIN A BRIGGS, Southern Franklin Process Co, 


Greenville, S C 
Secretary........M M McCANN, Warwick Chemical Co, Burlington, N C 
Vice-Chairman—R HOBART SOUTHER Treasurer—J C WHIT 


RHODE ISLAND ne 
Chairman... ..... PETER G KOLUPAEY, Slatersville Finishing Co, 
Slatersville, RI 
Secretary..... ROBERT G THOMAS, Rohm & Haas Co, Inc, 


2001 Industrial Trust Bidg, Providence 3, R | 
Vice-Chairman—ERNEST J CHORNYE! Treasurer—J WILLIAM TIMPERLEY 


SOUTH CENTRAL 
Chairman... WILLIAM G AGNEW, Dixie Mercerizing Co, 
Chattanooga, Tenn : : 
Secretary...............EWERETT E BURGNER, Davenport Hosiery Mills, 
Chattanooga, Tenn 
Vice-Chairman—HOWARD P LOVELESS Treasurer—R WILBURN FREEZE 


SOUTHEASTERN eee 
Chairman..... ...H GILLESPIE SMITH, Calco Chemical Division, 
American Cyanamid Co, Atlanta, Ga 
Secretary ..... HERMAN A DICKERT, A French Teatile School, 
Georgia Institute of Technology, Atlanta, Ga 
Vice-Chairman—S JACK DAVIS Treasurer—T HOWARD McCAMY 


WESTERN NEW ENGLAND 
Chairman , .....RAYMOND J CAREY, General Dyestuff Corp, 
435 Hudson St, “New York 14,N Y 
Secretary ARTHUR S NYQUIST, ‘American Cyanamid Co, Stamford, Conn 
Vice-Chairman—OSCAR EDELSTEIN Treasurer—SOCRATES V VANIOTIS 


Student Chapters 


Bradford Durfee Technical Institute, Clemson College, Georgia Institute of Technology, Lowell Textile Institute, New Bedford Textile Institute, North 


Carolina State College, Philadelphia Textile Institute, 


Utica Technical Institute, Fairleigh Dickinson College 


Calendar of Future Meetings 


COUNCIL: Oct 18 (Hotel Statler, N Y); Nov 16 (Hotel New 
Yorker); Jan 18, 1952; April 18, 1952; June 20, 1952; Sept 19, 1952 (all 
in New York); Nov 6, 1952 (Boston). 


GENERAL RESEARCH COMMITTEE: Sept 28 (Swiss Chalet, 
Rochelle Park, N J). Other dates and sites are the same as the Council's. 


NATIONAL CONVENTIONS: 1951—October 17-19, Hotel Statler, 
New York, N Y; 1952—November 6-8, Boston, Mass; 1953—Sept 17-19, 
Hotel Stevens, Chicago, Ill; 1954—Atlanta, Ga. 


HUDSON-MOHAWK SECTION: Sept 21 (Jack’s Restaurant, Al- 
bany): Oct 26 (Hotel Utica, Utica N Y); Dec. 7, Feb 1, 1952, Mar 21, 
1952, May 2, 1952 (all at Jack’s Restaurant); June 20, 1952 (Annual 
Outing). 


MID-WEST SECTION: Sept 29 (Morrison Hotel, Chicago, Ill.) 


NEW YORK SECTION: Sept 28 (Swiss Chalet, Rochelle Park, 
N J): Nov 30 (Swiss Chalet); Jan 11 (Hotel New Yorker); Feb 29 


September 3, 1951 


(Hotel McAlpin, New York); April 18 (Swiss Chalet); May 16 (Swiss 
Chalet); June 20 (Outing). 

NORTHERN NEW ENGLAND SECTION: Oct 26 (LTI, Lowell, 
Mass): Nov 30 (Annual Meeting, Boston, Mass). 

PACIFIC SOUTHWEST SECTION: Oct 6 (Annual Outing, Ojai 
Valley Inn, Ojai, Cal); Jam 11, 1952; March 28, 1952. 

PHILADELPHIA SECTION: Sept 14, Oct 26, Dec 7, Jan 18, 1952 
(all at Kugler’s Restaurant, Philadelphia). 

PIEDMONT SECTION: Sept 22 (Annual Meeting, Charlotte, N C). 

RHODE ISLAND SECTION: Oct 26 (Providence Engineering 
Society; Nov 16 (Johnston’s). 

SOUTH CENTRAL SECTION: Dec 1 (Hotel Patten). 

SOUTHEASTERN SECTION: Sept 8 (Columbus, Ga); Dec 8 (La 
Grange, Ga). 

WESTERN NEW ENGLAND SECTION: Sept 28, Nov 9, Dec 14 
(all at Rapp’s Restaurant, Shelton, Conn). 


AMERICAN DYESTUFF REPORTER 





Proceedings of the American Association of Textile Chemists and Colorists 


REPORT OF THE 


NOMINATING COMMITTEE 


HE Councilors representing Sections, 
in their capacity as Nominating Com- 
mittee, have nominated C Norris Rabold 
for President in the year 1952. In accord- 
ance with the Constitution, additional 
nominations, each signed by any fifty or 
more Senior members, may be filed with 
the Secretary not later than October first, 
and will receive equal standing on the 
ballot. 
Under the amended Constitution, Senior 
members of the Northern New England, 
Rhode Island and Western New England 


Sections will elect a Vice President for 
the New England Region. The Councilors 
from this Region have nominated Ray- 
mond W Jacoby and George O Linberg. 

The Councilors from the New York, 
Philadelphia and Hudson-Mohawk Sec- 
tions have nominated J Robert Bonnar 
and Arthur W Etchells as candidates for 
Vice President from the Central Atlantic 
Region. 

The Councilors from the Piedmont, 
South Central and Southeastern Sections 
have nominated Wyss L Barker and 


Samuel L Hayes as candidates for Vice 
President from the Southern Region. 

The Councilors from the Mid-West, 
Pacific Southwest and Pacific Northwest 
Sections have nominated Arthur T Brain- 
erd as candidate for Vice President from 
the Western Region. 

Additional nominations for Regional 
Vice President, each signed by twenty-five 
or more senior members of the region 
involved, may be filed with the Secretary 
not later than October 1, and will receive 
equal standing on the ballot. 

HAROLD C CHAPIN, Secretary 


INTERSECTIONAL CONTEST 
COMMITTEES AND PAPERS 


NNOUNCEMENT has been made of 

a number of the committees and titles 
of papers in conjunction with the Inter- 
sectional Contest to be held on October 
19th as part of the proceedings of the 
Thirtieth National Convention, Hotel Stat- 
ler, New York. Details are: 


MID-WEST SECTION 
TITLE—"“Dynel and Fiber V.” 


COMMITTEE— 
Dr L J Armstrong, Chairman 


NEW YORK SECTION 


TITLE—“An Approach in the Study of 
Factors which Determine Fabric Soiling.” 


COMMITTEE— 
Dr Eugene W K Schwarz, Chairman 
Edmund A Leonard, Secretary 
Kenneth H Barnard John F Hagen 
Emil C Hansen George A Slowinske 
Dr Emery I Valko 


PHILADELPHIA SECTION 


TITLE—“The Use of Synthetic Resins 
for Imparting Crease Resistance to Cot- 
tons.” 
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COMMITTEE—A C Nuessle, Chairman 

S W Brown C J Monego 
E C Diehl A E Raimo 
R H Drukker M J Reider 
A W Etchells F H Riale 
T R Foltz T J Scanlon 
D D Gagliardi J E Smith 
T H Hart R B Stehle 
L T Kelly P Theel 

A L Lippert F V Traut 
F B Lutz L I Weiner 

J A Woodruff 


JUDGE—H F Clapham 


PIEDMONT SECTION 


COMMITTEE— 


Dr Harley Y Jennings, Chairman 
Robert A Bruce M M McCann 
Roland Z Farkas John B Neely 
Joseph C King Linton C Reynolds 
Joseph Lindsay, Jr R Hobart Souther 
R G Lawrence Henry A Rutherford 


JUDGE—Linton C Reynolds 


RHODE ISLAND SECTION 


TITLE—"“The Continuous 
Synthetic Fibers.” 


Dyeing of 
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COMMITTEE— 

Edward H Gamble, Chairman 
Edward J Allard William H Cady 
Ernest J Chornyei Boris Frankfurt 
George M Gantz Raymond W Jacoby 
Thorwald Larson Edward W Lawrence 
Arthur C Merrill W George Parks 
Raymond B Taylorson John W Timperley 
Fred R Tripp David Hardman 
George H Wood Richard H Lewis 

JUDGE—Harold B Sturtevant 


SOUTH CENTRAL SECTION 


TITLE—“Toward a Simple Mechanical 
Means of Judging Hand.” 


COMMITTEE— 
D H Gunther, Chairman 
R D Blun, Jr. A J Kelley 
G W Hakanson W F Luther 


JUDGE—Joe T Bohannon, Jr. 


SOUTHEASTERN SECTION 


TITLE—"“A Study of the Effect of the 
Structure of Cotton Cloth and Merceriza- 
tion on the Fastness Properties of Vat 
Colors.” 


COMMITTEE—J H Stradley, Chairman 
Dr J L Taylor Cecil Ray 
L A Burroughs F L Lense 
JUDGE—Fred T Lense, Jr 
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WHAT’S NEW IN SPECTROPHOTOMETRY: 






PROGRESS OF SPECTROPHOTOMETRY IN THE TEXTILE 


INDUSTRY TO 1951 * 


E | STEARNS 






Application Research Department of the Calco Chemical Division of the 


INTRODUCTION 


HERE are many 

spectrophotometer is finding increasing 
use in the textile industry and is well estab- 
lished as a tool to assist the dyer. One evi- 
dence of this is the fact that, during the 
last three years, 1948 to 1950, there have 
appeared in the American Dyestuff Re- 
porter thirty-nine articles which deal with 
data that have been obtained with a 
spectrophotometer. Another evidence of 
the acceptance of spectrophotometry is 
illustrated in the paper presented by the 
Rhode Island Section (82), “Some Condi- 
tions Affecting the Application of Vat 
Colors”. In that paper there were ten con- 
clusions drawn, all of which related to 
the properties of vat dyes. In that study 
the spectrophotometer was used to meas- 
ure the relative strength of vat dyes on 
cotton fabrics. Also, the spectrophotometer 
was used to measure the amount of vat 
dye in the exhausted dyebath. If this 
work had been done ten years ago, one 
of the outstanding conclusions of the 
paper would have been that the spectro- 
photometer could be used for these evalua- 
tions. Today, however, these spectrophoto- 
metric applications are so well established 
that they deserve mere casual mention in 
the body of the report. 


PURPOSE 


The development of a science, and the 
application of spectrophotometry to the 
textile industry is no exception, is ad- 
vanced in a great many ways by a great 
many contributors. One phase is the theo- 
retical background. Several scientists may 
attack a similar problem and come up 
with slightly different answers. Over a 
period of years these proposals are tested 
by workers in the field, and some are 


indications that the 
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before a joint meeting of the Philadelphia Sec- 
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A review of the literature has been made and 
the thirty-two applications of the spectrophoto- 
meter in the textile industry that have been 
reported are discussed. A list is presented of 
sixteen fundamental formulas that are needed 
for the interpretation of spectrophotometric data 
in textiles; included in the discussion is a 
recommendation of which formula to use for 
each application. Brief suggestions are made for 
the equipment of a spectropaotometric labora- 
tory and for methods to be followed in measur- 
ing solutions and fabrics. 


rejected as being incorrect while others 
are rejected as being too complicated. 
Finally, a practical formula emerges, which 
is simple enough and yet correct enough. 
As an example, one of the problems in 
the spectrophotometry of textiles is the 
relationship between reflectance of light 
and concentration of dye on the fabric. 
This has received much attention, and six 
or seven different mathematical relation- 
ships have been proposed by different 
authors. One of the purposes of this paper 
is to sort out the most usable of these 
theoretical relationships. This has been 
done and the sixteen recommended for- 
mulae are listed and discussed below. 
Another phase in the advancement of 
a science is the practical application. In 
general, the investigators engaged in in- 
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dustrial work have not been able to wait 
for the complete development of theory 
and, consequently, have attacked their 
problems and arrived at workable solu- 
tions by using a variety of methods of 
analysis. For instance, one practical prob- 
lem is the spectrophotometric measure- 
ment of color difference in a fabric before 
and after exposure to light. One method 
(54) that has been used is to measure the 
apparent reduction in concentration of 
dye during exposure. A second proposed 
method (41) is to measure the areas be- 
tween the spectrophotometric curves be- 
fore and after exposure. A third method 
(101) is to express the difference by means 
of a small-color-difference formula. A sec- 
ond purpose of this article is to recom- 
mend a method of interpretation which is 
believed to be most appropriate for each 
application reviewed in this paper. A rec- 
ommendation of one method should not 
necessarily be construed as a criticism of 
another. Any of several methods might be 
successful for the purposes of a specific 
investigation. The recommendations are 
given to aid those engaged in spectro- 
photometry to select a preferred method 
of analysis from the literature. 

One important and very perplexing 
question to a textile man is, “Will I find 
it an economic advantage to have a spec- 
trophotometer in my mill?” The answer to 
this question must necessarily depend upon 
a study of the particular conditions in a 
particular mill. No general answer can be 
given. A third purpose of this article is 
to assist in answering this question by list- 
ing the applications that have been made 
in textile mills and by referring to litera- 
ture where other investigators have re- 
ported their studies of the application. A 
man in a textile mill who is pondering 
this question can study the applications 
listed in this article and decide whether 
or not they will be found useful in his 
particular mill. He then should be in a 
ketter position to decide whether or not 
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the use of the spectrophotometer will save 
money for him. 


SPECTROPHOTOMETRIC 
APPLICATIONS 


A fairly comprehensive survey of the 
recent textile literature has been made in 
an effort to find all the various applica- 
tions of spectrophotometry that have been 
reported. The following list of uses may 
be considered as a critical bibliography in 
that it attempts to give not only a brief 
description of the application, and refer- 
ences in which it was reported, but also 
makes specific recommendations regarding 
the method of interpretation of data for 
the particular application. In the discus- 
sion of methods of interpretation, refer- 
ences are made to mathematical formulas 
by number. These formulas are presented 
at the end of this article in the section, 
“Important Formulas”. 


1. DEGREE OF SOLUBILIZATION— 
—In reference (2) is reported the use of 
the spectrophotometer to calculate the 
“degree of solubilization”. This is of in- 
terest to the textile technologist because, 
as a general rule, the greater the solubiliza- 
tion the greater the stability of the suspen- 
sion of dye. Also, exhaustion of acetate 
dyes or reduction of vat dyes is more rapid. 
The “degree of solubilization” is defined 
for acetate dyes as the ratio of the absor- 
bency for light of the dye dispersed in 
water to the absorbency of the dye dissolved 
in acetone. In the case of dyes that do not 
readily form true solutions similar in color 
to their suspensions, for instance dispersed 
vat dyes, the ratio of the absorbency of one 
sample to the absorbency of another may 
be taken as a measure of relative disper- 
sion. This index depends upon the theory 
that absorption of light increases as par- 
ticle size decreases, and ultimately the 
greatest absorption of light is accom- 
plished by the molecular dispersion of dye. 
It is recommended that Formula 2 be used 
to calculate an apparent absorbency index 
for the dispersed and dissolved states and 
that the ratio of these values be taken 
as relative “degree of solutilization”. 


2. DETERMINATION OF SOLUBIL- 
ITY OF DYES——For a determination of 
the solubility of a dye, the dye powder is 
treated with a solvent under some particu- 
lar conditions. Monego et al (54) reported 
a test which consisted of pouring hot water 
over the dye on a filter paper. In any event, 
the problem is then to measure the solu- 
tion and to determine how much dye is in 
it. This has been successfully done by 
measuring the dye solution with the spec- 
trophotometer as reported by the Mid- 
West Section (51), by Monego et al (54) 
and by Zimmerman et al (104). Formula 
3 is recommended for these calculations. 
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3. STABILITY OF DYES——The sta- 
bility of dyes in solution has been par- 
ticularly of interest in connection with 
high-temperature dyeings. The use of the 
spectrophotometer to measure the concen- 
tration of dye before and after aging of 
solutions under elevated temperatures and 
pressures has been reported by the Phila- 
delphia Section (69) and Royer et al (85). 
The recommended method of interpreting 
data for this application is the determina 
tion of concentration by the use of For- 
mula 3. The invalidation of results be- 
cause of the formation of light-absorbing 
decompositicn products is probably very 
slight for dyes showing only a small 
amount of strength loss. 


4. TESTING DYES FOR STRENGTH 
——A great many investigators have re- 
ported the use of the spectrophotometer in 
the evaluation of dye shipments. These 
include the following: Reference (2), God- 
love (21), Haller et al (26), Mersereau et 
al (49), Monego et al (54), Pineo (71), 
Rhael (81), Simon (89), and Stearns (91). 

Stearns (91) pointed out that the esti- 
mation of dye in solutions should be done 
with care because of three sources of error: 
first, there may be differences in exhaus- 
tion between standard and shipment; sec- 
ond, there may be differences in selectivity 
or ability to dye fibers evenly; and, third, 
there may be a slight shade difference 
within the commercial tolerance which, 
nevertheless, might be differently inter- 
preted as strength by different observers. 
These precautions have occasionally teen 
reiterated; for instance, in reference (2) it 
was said that differences in exhaustion 
may invalidate the results. The Piedmont 
Section (70) in their study of the stability 
of vat colors at elevated temperatures, 
pointed out that a _ spectrophotometer 
would measure the degree and state of 
reduction of vat dyes in solution, but 
colorless diluents, such as sugar or glucose, 
may interfere with the dyeing and thus 
spectrophotometric solution dye strengths 
do not necessarily correspond to fabric 
dye strengths. 

The spectrophotometer is quite accurate 
in solution measurements. Rhael (81) re- 
ports that the spectrophotometer is supe- 
rior to the eye in measuring small strength 
differences. Davis et al (13) report that 
the mean standard error for a photoelec- 
tric absortimeter is 1% concentration. Mer- 
sereau et al (49) report that the standard 
deviation including both solution prepara- 
tion and dye homogeneity is 0.8%. Because 
of this inherent greater accuracy, it is prob- 
able that dyestuffs will continue to be 
measured in solution regardless of some 
uncertainty in the significance of the re- 
sults. In fact, Mersereau et al (49) have 
reported that they have found solution 
testing in the mill of great value and 
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recommend that the strength measure- 
ments so obtained be used to modify the 
dye-concentration ratios in the initial dye- 
bath for routine mill dyeing. 

All of these investigators recommended 
Formula 3 for this application. For details 
on how this formula is applied, recom- 
mended references are pages 357 to 364 
of Mellon (48) and Simon (89). 


5. MEASUREMENT OF DYE _ ExX- 
HAUSTION FROM DYEBATH Meas- 
urements of amount of exhaustion have 
been made by Clark et al (8), Gunther 
(25), Thomas et al (98) and Tucker (99). 
Sometimes the purpose of this measure- 
ment is to help choose compatible dyes 
for combination dyeings. In other cases 
(25) the purpose is the evaluation of level- 
ing agents. Formula 3 is recommended 
for this application. 


6. MEASUREMENT OF DYE EX- 
TRACTION One method of determin- 
ing the amount of dye on a fabric is to 
extract the dye with a suitable solvent 
and then to evaluate the concentration 
in the solution. This method has teen 
reported by Witschonke et al (103) and 
Zimmerman et al (105). The formula rec- 
ommended for interpreting this type of 
data is Formula 3. 


7. DETERMINATION OF EXHAUS- 
TION RATES The determination of 
exhaustion rate has been reported by Clark 
et al (8), by Fidell et al (18), Haller et 
al (26), Monego et al (54), New York 
Section (56), Rhode Island Section (82), 
and Royer (83). Apparatus that can be 
used for this purpose has been described 
by Royer et al (84) and Simon (89). The 
recommended formula for interpretation 
of data of this type is Formula 3. 


8. MEASUREMENT OF RATE OF 
REDUCTION OF VAT DYES IN SOLU- 
TION Knowledge of the rate of re- 
duction of vat dyes is of interest to an 
understanding of the dyeing properties of 
vat dyes and the selection of compatible 
combinations in a formulation. One report 
on this application is that of Clark (7). A 
suitable instrument for carrying out this 
kind of test has been reported by Royer 
et al (84) and Simon (89). The recom- 
mended formula for calculation of these 
results is Formula 4, in which it is 
assumed that the reduced form of the vat 
dye is dye “a” and the oxidized form is 
dye “b”. Details on how this formula is 
applied can be found on pages 355-388 of 
Mellon (48). 


9. CONTROL OF CONCENTRATION 
OF DYES IN DYE BATH——Where the 
same shade is dyed over and over again, 
data from the spectrophotometer can be 
used to control the amount of dye in the 
initial dyebath and will help in the pro- 
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duction of constant shades on batch after 
batch. In the case of continuous dyeing, 
the composition of the feed liquor can 
be controlled. This application has been 
discussed in reference (2), Haller et al 
(26), Philadelphia Section (68) and Simon 
(89). Of course, dye concentration is only 
one of the factors that must be controlled 
for uniform production. Examples of other 
controls that can be applied are given by 
Boden (4). A detailed description of the 
recommended technique to use in analyz- 
ing spectrophotometric data for this appli- 
cation has been given by Davidson et al 
(11). This consists of the application of 
Formula 3 if a single dye is present in 
the dyebath, or Formula 4 in the event 
that two dyes are present, or Formula 5 
in the event that three dyes are present. 


10. SELECTION OF BASE STOCK 
FOR DYEING The color of the un- 
dyed fabric is always a contributing factor 
toward the color of the final fabric. Thus, 
if a sample of wool is slightly yellowish 
originally, it may be impossible to dye it 
a light blue color without some special 
treatment, such as a chemical bleaching. 
Mersereau et al (50) have reported that 
they have used the spectrophotometer to 
measure the reflectance of undyed wool 
and, from this, determine whether or not 
certain shades can be produced. 

A recommended qualitative approach 
for this application is to note whether 
the reflectance of the standard shade is at 
any wavelength greater than the reflect- 
ance of the undyed wool. If this is true, 
then the undyed wool is not suitable as a 
base stock. If the reflectance of the stand- 
ard approaches very closely to the reflect- 
ance of the undyed stock at some wave- 
length, a quantitative 
found with Formula 6. 


answer can be 


11. DETERMINATION OF EXHAUS- 
TION BY MEASURING DYE ON 
FABRICS——The measurement of dye 
strength on a fabric in connection with 
exhaustion studies has been reported by 
Luttringhaus (42), Northern New Eng- 
land Section (62), Rhode Island Section 
(82) and Royer et al (85). Luttringhaus 
(42) assumed that log (1/R) was propor- 
tional to the depth of shade. The North- 
ern New England Section (62) used a 
formula in which the strength was related 
to the areas underneath the spectrophoto- 
wletric curves. In many literature refer- 
ences, the exact method used to convert 
spectrophotometric data to strength data 
is not clearly stated. 

The recommended formula for deter- 
mining the amount of dye on a fabric is 
Formula 8. The relative concentrations so 
calculated might then be used to evaluate 
strike, for instance, by a formula for strike 
in which the concentration of dye on the 
fiber after one minute is divided by the 
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concentration of dye on the fiber after 
one hour. 


12. THE EVALUATION OF STRIP- 
PING AGENTS——Kaswell et al (36) 
have reported the use of a spectrophoto- 
meter in the study of an _ electroiytic 
method of stripping color from dyed wool. 
The spectrophotometric curves were used 
to distinguish -Letween the samples which 
were unsuccessfully stripped by sulfoxy- 
late and successfully stripped by an eicx- 
trolytic process. The spectrophotometric 
curves were also used to show the effect 
of redyeing the electrolytically stripped 
fabric. The authors of this paper present 
the spectrophotometric curves themselves 
and assume that the interpretation of the 
curves is obvious to the reader. 

As an index for the dye removed from 
the samples, it is recommended that For- 
mula 8 be applied and that the apparent 
percent dyeing of the stripped cloth rela- 
tive to the percent dyeing of the original 
cloth be used as a measure of stripping. 


13. DETERMINATION OF FASTNESS 
TO CROCKING——The use of a spectro- 
photometer to determine the fastness to 
crocking has been reported by Monego 
et al (54). In the case of fastness to light, 
or other fastness tests where an original 
color undergoes a change, there is some- 
thing to be gained over visual examina- 
tion by the use of the spectrophotometer 
to evaluate small color difference, because 
people may differ in their interpretation 
of the relative importance of strength and 
shade differences. Also, there are no stand- 
ards for measuring color differences caused 
by light exposure, except the standard 
blue woolen fabrics, which may not under- 
go the same type of color change on 
fading as the samples under investigation. 
In the case of fastness to crocking, how- 
ever, or other fastness tests where a white 
cloth becomes discolored, the problem is 
not one of the determination of a small 
change in the initial fabric but rather the 
determination of color added to white— 
that is, the color which has transferred 
from the colored fabric to the white cloth. 
For this purpose the AATCC color-trans- 
fer evaluation chart is so easy to use 
and tends to give such good agreement 
among different observers that there is 
probably little advantage in using a spec- 
trophotometer for evaluation of ccocking 
fastness. 

If the spectrophotometer is to be used, 
it is recommended that the apparent 
amount of dye on the white fabric be 
evaluated by means of Formula 8. In 
cases where the crocked color differs from 
the original, as might well happen if one 
component of a formulation crocks more 
than the others, it would probably be 
-etter to use the tristimulus Y value of 
Formula 15. 
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14. SHADE MATCHING WITH IDEN- 
TICAL DYES——One problem is to pro- 
duce a match for a standard color swatch 
with dyes similar to those that were pres- 
ent in the standard. As a practical example 
it may be desired to measure a fabric 
during the course of its dyeing to deter- 
mine what dye additions should te made 
to bring it to shade by increasing the 
concentration of the dyes that are already 
present. This is really a matter of quanti- 
tative analysis for quantities of two or 
three dyes on the fabric. This application 
has been reported by Mersereau et al (50) 
and by Selling (87). 

For this purrose Formula 9 in the case 
of two dyes or Formula 10 in the case of 
three dyes is recommended. 


15. BLENDING OF WOOL FIBERS— 
—One problem in the blending of wool 
fibers is to predict the color which will 
result from a specified mixture. This has 
been reported by Mesereau et al (50) us- 
ing the formula of Noechel et al (60). 

Another problem is predicting what 
fiber mixture will produce a_ specified 
color. In this connection we have the 
situation for which Duntley (16) has pro- 
posed a method of calculating a dye 
formula that is only approximate because 
it does not involve an additive function 
while Noechel et al (60) have given the 
additive function but have nor proposed 
how to solve for the quantities of fiber 
lots needed. In the case of lots of wool of 
somewhat similar color, the method of 
Duntley works well. Unpublished data 
have indicated that a combination of the 
methods of Duntley und Noechel et 71 will 
lead to a prediction of a correct formula- 
tion made from wools of widely divergent 
color. In this unpublished method, succes- 


sive approximations are made in a formula 
that combines the additive function of 
Noechel et al in the tristimulus simultan- 
eous equations of Duntley. This is a tecn- 
nique which needs further elaboration in 
the future literature of spectrophctometry. 


16. PERMANENT RECORDS OF 
COLOR STANDARDS——It has fre-- 
quently been pointed out that the spec- 
trophotometric curve of a color is a record 
which is not subject to fading or other 
deterioration (2, 29, 31, 65, 91). However, 
except for a few Government specifica- 
tions and specifications of atlases of color 
standards there seems to be no published 
record of any textile mill using the spec- 
trophotometer for this purpose. Tristi- 
mulus values, given in Formula 15, are 
recommended for the numerical preserva- 
tion of color standards. 


17. DETERMINATION OF SHADE 
CHANGE FROM DAYLIGHT TO 1N- 
CANDESCENT LIGHT——Dexter et al 
(14) have shown that by calculating tris- 
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timulus values under two conditions, 
namely incandescent light and daylight, 
and then noting if the colorimetric speci- 
fication of the sample has changed rela- 
tive to the standard, it is possible to deter- 
mine whether or not a color change will 
occur when the illumination is changed 
from one to the other. This effect has 
also been studied by Godlove (23), who 
has gone into the reason behind such 
changes. 


18. SELECTION OF NEW DYES—— 
One of the problems of a laboratory in a 
mill is to suggest what dyes should be 
stocked in order to match the shades that 
are required. Related to this is the problem 
of evaluation of a new dye when one is 
suggested to determine if it is a useful 
addition to the line, perhaps replacing an 
established dye. Two important factors are 
economy and fastness properties. A third 
important attribute of a dye is bright- 
ness. If a bright dye is available, it is pos- 
sible to add black or some dull dye and 
attain the same hue with less brilliance. 
On the other hand, having a dull dye, 
there is no way of producing a brighter 
shade. 

Reference (2), Hardy (29) and Monego 
et al (54) have all suggested the use of a 
spectrophotometer to evaluate brightness 
of new dyes under consideration. They 
suggest only qualitative methods of test, 
which consist primarily of examining the 
spectrophotometric curves for nearly ver- 
tical portions and for high ratios of re- 
flectance maximum to reflectance mini- 
mum. The theory behind this subject has 
been well discussed. MacAdam (45) has 
reported on the theoretical limits of any 
possible colors. Also, Vickerstaff (100) has 
reported on the brightness of present-day 
dyes. However, no method has been given 
wherein a single dyeing of a new dye can 
te evaluated to indicate just how good 
this dye is quantitatively in the production 
of the greatest number of shades. 

A recommendation for qualitative analy- 
sis of brightness is ratio of dyeing absorb- 
ency indices (Formula 7) at high and low 
reflectances. Quantitative analyses should 
be carried out by the method of MacAdam 
(47) modified to apply to reflectance data 
rather than transmittance data. Formula 6 
should be used instead of Formula 1 in 
this modification. 


19. DETERMINATION OF EFFI- 
CIENCY OF DETERGENTS——Refer- 
ence (2) suggested the use of the spectro- 
photometer to measure efficiency of deter- 
gent materials. Zussman (106) used the 
spectrophotometer in studying the action 
of sequestering agents in preventing metals 
from depositing on fabrics and thereby 
dulling dyed shades. He has also used the 
spectrophotometer to measure soil removal 
by measuring reflectance of the clean and 
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soiled fabrics. Furry et al (20), in studying 
the effectiveness of detergents in removing 
soil from a cotton and a wool fabric, used 
a change of light reflectance to indicate 
the scil-removing efficiency. Actually, this 
work was done with a Hunter small-color- 
difference meter rather than with a spec- 
trophotometer, but the same scientific prin- 
ciples apply. 

The recommended method for measur- 
ing the effect of soiling on white fabrics 
is a change in the tristimulus Y value 
(Formula 15) before and after launder- 
ing. It is kelieved that this is equivalent 
to the method that was used by Furry et 
al (20). If colored fabrics were used in 
detergency studies, which is unlikely, it 
would probably be necessary to use For- 
mula 16. If the detergent contains a fluor- 
escent whitening agent a _ spectroradio- 
meter must be used (53) rather than a 
spectrophotometer. 


20. MEASUREMENT OF LEVELNESS 
OF FABRIC Park (65) and Leonard et 
al (40) have both measured the apparent 
strength of different spots on a fabric and 
expressed unlevelness in terms of varia- 
tion in apparent percent dyeing. The 
Northern New England Section (62) have 
expressed levelness in terms of integrating 
the area underneath the reflectance curves 
with a planimeter, but this does not 
appear to be an improved method of 
interpretation. Davidson et al (12) have 
measured unlevelness and expressed it in 
colorimetric specifications using trichro- 
matic coefficients (28) and tristimulus 
value Y. 

If the dyeing consists of only a single 
dye, the simplest method of expressing 
unlevelness is by the use of Formula 8 as 
was done by Leonard et al (40) and Park 
(65). If the formulation consists of two 
or more dyes, then it is possible that this 
formula is not as good as expression in 
colorimetric terms. It is conceivable, for 
instance, that one dye will be fairly level 
over the entire fabric while a second dye 
will be unlevel. If the primary interest is 
in the dye concentration, as it might be 
if it is planned to substitute a more level 
dye for the one that is introducing the 
unlevelness, then the analysis of various 
spots for the amount of dyes present by 
Formula 9 would be indicated. If the pur- 
pose is merely to find variation of color, 
as it might be to evaluate the commercial 
acceptability of a fabric, and there is no 
interest in finding what dyes are causing 
the variation, then a variation of tristi- 
mulus values converted over to small 
color differences by Formula 16 is rec- 
ommended. 


21. EFFECT OF METALS ON DYES 
Millson (52), while studying wool 
dyeing, used spectrophotometric curves 
to show the effect of metals on the dye- 
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ings. Kienle et al (37) discussed the tech- 
niques of this measurement as specifically 
applied to the determination of the per- 
cent chromation of dye on wool. It is 
recommended that Formula 9 be used to 
give a quantitative value to the extent of 
metallization or that Formula 16 be used 
to give a measure of the visual color 
change introduced. 


22. MEASUREMENT OF ACCURACY 
OF COLOR MATCH It was early pro- 
posed by Hardy (29) that the spectropho- 
tometer could be used for measuring small 
color differences and thereby for deter- 
mining the accuracy of a color match. 
Color tolerances have been the subject of 
much study. One good review is the sym- 
posium on color tolerances held by the 
Intersociety Color Council (30). Nicker- 
son et al (59) have also presented a good 
review of tolerance formulas. Nickerson 
(57) summarized available information on 
small color difference formulas in 1944. 

The formula which is most easily used 
in conjunction with tristimulus values is 
that of Adams (1), which is very clearly 
explained by Nickerson (58), who has 
worked out in detail a complete numerical 
example in her report. 

There has been much discussion in the 
literature as to whether or not the spec- 
trophotometer is as sensitive as the eye in 
the detection of small color differences. 
In this connection, it was pointed out by 
Park (65) that color variations in low- 
reflecting fabric samples and variations in 
hue of highly chromatic fabric samples 
were most difficult for the instrument to 
detect with a sensitivity comparable to 
visual evaluation. Skinkle et al (90) sub- 
stantiated the fact that variations in hue 
are more easily seen by the eye than those 
of depth of color and, therefore, would 
be more difficult for the spectrophoto- 
meter to measure. Nutting (63) has point- 
ed out that for differences in the high 
reflectance part of the spectrum the spec- 
trophotometer is likely to be more sensi- 
tive than the eye. 

The precision of the spectrophotometer 
has been discussed rather specifically by 
Hardy (27), who states that the spectro- 
photometer has an over-all precision of 
about 0.1% of the measured reflectance 
value, and Davidson (10) states that the 
maximum error of a combination of the 
spectrophotometer and tristimulus inte- 
grator is of the order of 0.003 in terms 
of trichromatic coefficients in the compari- 
son of metameric matches. In a summary 
statement concerning the accuracy of the 
tristimulus integrators, Davidson et al (12) 
state that the instrument appears to be 
equal to the eye in intensity on dark 
samples and better on light samples. 

The exact size of the tolerance necessary 
for textiles has been the subject of con- 
siderable study. Nutting (64) was among 
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the first to investigate color differences 
among commercially acceptable textile 
samples. Judd (33) proposed a formula 
for the specification of uniform color 
tolerances for textiles and checked his 
formula with both the earlier work of 
Nutting (64) and additional data. Balin- 
kin (3) reported the relationship between 
small color differences in the dye industry 
as expressed in adjectives and as expressed 
in Judd units. This correspondence is pre- 
sented in Table III. MacAdam (46) has 
presented some ellipses on a chromaticity 
diagram, which represent least perceptible 
differences. His Figure 23 (46) shows that 
for some colors a difference of 0.0004 in 
trichromatic coefficient X is the least per- 
ceptible difference expressed as a standard 
deviation. Davidson (9), in considering the 
MacAdam data in relation to textiles, thus 
using different test conditions than Mac- 
Adam, concluded that the proposed 
ellipses are more than one full difference. 
This would indicate that smaller color 
differences are of interest in the textile 
industry than those that were reported by 
MacAdam. 


For measurement of accuracy of color 
match, it is recommended that small color 
differences be calculated with Formula 16. 
It is recommended that tolerances ke deter- 
mined for the individual problem in the 
individual mill rather than that a general 
tolerance value taken from the literature 
be applied without study. Then it should 
be determined by experiment whether or 
not the spectrophotometer has sufficient 
sensitivity to measure the tolerances of 
interest in any particular case. 


23. DETERMINATION OF FASTNESS 
TO LIGHT The spectrophotometer 
has been used in studying the various 
factors that are important in the deter- 
mination of light fastness. For instance, 
Nordhammer (61) in his study of the con- 
ditions of temperature and humidity in the 
Fade-Ometer used reflectance curves of 
black and white samples in order to 
evaluate their usefulness in determining 
temperatures of samples in the Fade- 
Ometer. Also, it has been recommended 
in Reference (2) that the National Bureau 
of Standards paper standards be measured 
after fading in order to evaluate the 
equivalent hours of exposure which have 
been received by fabric samples simultan- 
eously exposed. 

In the evaluation of fastness, there 
have been several methods proposed. For 
instance, Lowry (41) has suggested that 
in order to specify the stability of colored 
filters to radiant energy, the spectrophoto- 
metric curves be obtained and the area 
Fetween the transmittance curves of the 
filter before and after exposure be divided 
by the area underneath the transmittance 
curve of the unfaded filter in order to get 
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a ratio that is a measure of stability. This 
may work for optical filters but it is not 
recommended for textile samples. Monego 
et al (54) have proposed that the strength 
or percent dyeing of the sample be deter- 
mined before and after exposure and the 
loss in strength be a measure of fading. 
This, of course, is only a part of the fading 
picture because a shade change is often 
introduced which may be more important 
than any strength change. Monego et al 
(54) realized this and proposed the use 
of a ratio of reflectance at three wave- 
lengths to indicate a shade change. Re- 
cently, however, there has been a tendency 
to use the small-color-difference formulas 
to express these results. Examples of this 
may be found in Luttringhaus et al (43), 
Lyle et al (44) and Vickerstaff et al (101). 
One of these (44) uses a Hunter reflecto- 
meter rather than a spectrophotometer in 
order to evaluate the color difference, but 
the optical principles behind these two 
measurements are the same, as explained 
by Nickerson (58). Good examples of this 
application may te found in Davidson 
et al (12) and Godlove (22). The only 
change suggested from the equation used 
by these authors is the use of 40 instead 
of 10 as the numerical value of the third 
factor in their formula. 

Ihe recommended procedure for meas- 
uring the amount of change in color intro- 
duced by light fading is to obtain the 
tristimulus X, Y and Z values of the same 
area on the fabric with the automatic tris- 
timulus integrator before and after expo- 
sure, and then to sutstitute the chromatic- 
value equivalent of these values in the 
Adams’ formula, which is Formula 16. An 
excellent numerical example of these cal- 
culations has been presented by Nickerson 
(58), and it has been reported by Godlove 
(22) that these calculations require only 
90 seconds each. 


24. DETERMINATION OF FASTNESS 
TO GAS FADING The work that has 
been done along this line by Ray and 
collaborators (76, 77, 78, 79, 80) has all 
been evaluated by means of a Hunter re- 
flectometer and the corresponding small- 
color-difference formula. As an equivalent 
method of interpretation the spectrophoto- 
meter and Formula 16 are recommended. 


25. DETERMINATION OF FASTNESS 


TO CARBONIZING Monego et al 
(54) have reported the use of the spectro- 
photometer to evaluate fastness to carbon- 
izing by measuring the reflectance before 
and after the carbonization process. So 
little work has been reported on this sub- 
ject that it is difficult to recommend a 
procedure; however, it is believed that 
Formula 16 applied to measurements of 
the sample before and after carbonizing 
would probably measure satisfactorily any 
strength or shade difference. 
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26. THE EFFECT OF PROCESSING 
ON COLOR Mersereau et al (50) have 
reported that a finishing operation changes 
the color of a fabric. For this application 
it is recommended that Formula 16 be 
used. 


27. IDENTIFICATION OF DYES—— 
The work of Stewart (96) is evidence of 
the widespread acceptance in other indus- 
tries of the spectrophotometer to deter- 
mine the identity of dyes in solution. This 
application has also been mentioned in 
reference (2) and Haller et al (26). Stearns 
(91) pointed out that identification could 
be made either in solution or on fabrics. 
Successful identifications of dyes on fabrics 
have also been pointed out by Selling 
(87) and Simon (89). 

The recommended method of interpre- 
tation for this application in the case of 
solution data is to plot the curve with the 
T cam (72). A comparison can then be 
made of the curve of the unknown with 
the curve of a standard dye and the curve 
shapes should be alike if the dyes are the 
same. The advantage of a T cam plot is 
that the curve shapes are the same even 
though the concentrations at which the 
solutions were prepared are somewhat dif- 
ferent. The recommended method for re- 
flectance data is to use the R cam (73). 
The curve shapes of the same dye at dif- 
ferent percent dyeings tends to remain 
constant and thereby facilitates identifica- 
tion. Differences in the curves in the 
region of high reflectance might well be 
caused by differences in the reflectances 
of the undyed fabrics. 


28. EVALUATION OF BRIGHTNESS 
Davidson et al (12) have studied what 
the dyer means when he says that a 
sample is bright. They have found that 
this term correlates with the product of 
purity (28) and Y tristimulus value as 
determined from the spectrophotometer. 
Thus it is possible to give a numerical 
evaluation of brightness to any particular 
fabric. They report that they expect to 
modify this formula, but at present this is 
the best formula which has been pro- 
posed, It is recommended if brightness of 
a fabric is to be calculated. This may be 
of interest in evaluating the relative merits 
of different colors for noticeability. It 
might also be useful in the evaluation of 
the merit of new dyes (see application 
18). 


29. WHITENESS OF A WHITE 
Reference (2) proposed that the spectro- 
photometer can evaluate the whiteness of 
a near white. Hardy (29) has pointed out 
how some of the theoretical considerations 
for producing an ideal white can be re- 
lated to spectrophotometric data. However, 
the best discussions of whiteness are 
found in the literature of the pulp and 
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paper industry, in papers by Judd (32, 34) 
and Selling (88). 

It is suggested that calculations of num- 
erical value of whiteness be made by 
substituting small color differences calcu- 
Jated with Formula 16 in the whiteness 
formula of Judd (34). This proposal needs 
further elucidation in the future spectro- 
photometric literature. 


30. DETERMINATION OF DYE COM- 
BINATIONS FOR NEW SHADES—— 
The term “color matching” is rather a 
loose term in that it denotes several differ- 
ent procedures. A new shade in a textile 
mill is ordinarily matched by using a com- 
bination of dyes which happen to be in 
stock, which have good fastness properties, 
or which are most economical. In general, 
the dyes selected are not the same as the 
dyes used in the submitted standard color 
swatch, Thus, the problem of color match- 
ing becomes one of producing a _ meta- 
meric match. Metameric matches have 
certain disadvantages. For instance, while 
they may match under one illuminant such 
as daylight, they may not match under 
another illuminant such as incandescent 
light. Because of these factors, examples 
of extreme metamerism are rather rare, 
but examples of slight metamerism are 
very common. 

It has been implied that producing a 
metameric match with a spectrophotometer 
is easy. For instance, Johnston (31) says 
that the spectrophotometer allows the 
color to be matched by giving an accurate 
measurement of it. Also, Haller et al (26) 
state that color matching of finished 
fabrics is easily and accurately accomplish- 
ed. Neither of these references, however, 
give detailed instructions as to how to 
proceed. Selling (87) has given some amaz- 
ing demonstrations of color matching. 
When he begins to lecture, he asks for a 
sample from the audience, such as a col- 
ored area on a cover of a match book. 
He gives the color standard to an asso- 
ciate, who gets on a bicycle, pedals to 
his laboratory, measures the sample on a 
spectrophotometer, determines the neces- 
sary concentrations of three acid dyes to 
match it and returns to the lecture hall 
with the completed dyeing on wool be- 
fore the end of the lecture. This is very 
impressive, but it is necessary to follow 
the rules as laid down by the lecturer. 
While you may specify the color to be 
matched, you do not have the privilege of 
naming the dyes which are to be used 
to produce the match. What is done, in 
effect, is to have previously measured 
many combinations of the three standard 
dyes—a blue, yellow and red. The sample 
to be matched is measured and, by com- 
parison with tabulated data, the nearest 
of the previously dyed formulations is 
selected and reproduced for the meeting. 
Actually, not all of the dyeings have been 


P568 


made. Some have been calculated by an 
application of a formula very much like 
Formula 6. Nevertheless, the trial dyeings 
or the calculations have previously been 
carried out. Similarly Davidson et al (12) 
have proposed a method for the selection 
of a combination of three dyes to match 
an unknown color, but here again the 
previous formulations have either been 
experimentally dyed or calculated. These 
latter investigators plot data for the three 
standard dyes in the colorimetric terms 
x, y (28) and Y, but, actually, this plotting 
could be done on the basis of X, Y, Z or 
the Munsell color system or any other 
system. Simon (89) has stated that on 
worsted cloth he gets excellent results in 
shade matching but he does not describe 
the technique used in detail. Perhaps the 
method he uses is an approximate one 
which he has found useful in his particu- 
lar mill, but not truly rigorous. 

Park et al (66) have reported a method 
of producing metameric matches from any 
combination of dyes for any color, if such 
a match is possible, provided only that 
single standard curves of the components 
be available and Stearns (91) has reported 
some results made with these calculations. 
Unfortunately, however, these calculations 
require up to two hours for each individ- 
ual match and, hence, the method is not 
yet practical for a textile mill. 


31. EFFECT OF DYE ABSORPTION 
ON FLUORESCENT COLORS Millson 
et al (53), in their study of fluorescent 
dyes, measured the absorption curves of 
dyes in solution, inferred a similarity be- 
tween these and the absorption curves on 


the fiber, and, from this, predicted certaia 
effects that the absorption would have oa 
the curve of the fluorescent color of the 
fabrics under investigation. 


32. INFRARED REFLECTION The 
importance of infrared reflectance in cam- 
ouflage detection by photography has been 
reported by Stearns (92, 93); the import- 
ance of infrared reflectance in the drying 
of textiles by infrared radiation has teen 
pointed out by Preston et al (75) and Wil- 
helm et al (102); the importance of infra- 
red reflectance in the warmth of a garment 
has been studied by the Philadelphia Sec- 
tion (67) and by Greenler et al (24). 


SUMMARY OF APPLICATIONS 


Table I summarizes the various recom- 
mendations of this article. Column 2 lists 
the applications of the spectrophotometer, 
column 3 gives the number of the formula 
recommended for the interpretation of 
the spectrophotometric data and column 
4 gives one or two references which are 
recommended, usually because they des- 
cribe in detail the suggested techniques. 


SPECTROPHOTOMETRIC 
TECHNIQUES 

THE SPECTROPHOTOMETRIC LAB- 
ORATORY In considering the possi- 
ble applications discussed above, we have 
assumed that a textile mill has one room 
set aside containing a recent-model spec- 
trophotometer, the necessary laboratory 
equipment, a literature library and a man 
devoting full time to the pro'lem. By a 


TABLE I 
SUMMARY OF RECOMMENDED METHODS OF ANALYSIS 


_ 
> 


ipplication 


Degree of Solubilization 

Solubility of Dyes............. 
Stability cf Dyes.... 

Testing Dyes for Strength. 

Dye Exhaustion from Dyebath. 
Dye on Fabric by Extraction. 
Exhaustion Rates ... eee bee 
Rate of Reduction of Vat Dyes... 
Concentration of Dyes in Dye Bath 
Selection of Base Stock for Dyeing 
Exhaustion by Reflectance of Fabric 
Evaluation of Stripping Agents. . 
Evaluation of Fastness to Crocking 
Shade Matching with Identical Dyes 
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Permanent Color Records....... 
Measuring Artificial-Light Effect. 


Efficiency of Detergents. . 

Levelness of Fabrics 

Effect of Metals on Dyes.... 

Accuracy of Color Match.. ; 
Evaluation of Fastness to Light 
Evaluation of Fastness to Gas Fading 
Evaluation of Fastness to Carbonizing 
Measuring Effect of Processing Wool 
Identification of Dyes........ poems 
Numerical Specification of Brightness... 
Whiteness of a Near White.... ‘ 
Dye Formulas for New Shades. 

Effect of Absorption on Fluorescence. . 
Infrared Reflectance .... 
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“recent-model spectrophotometer” is meant 
a General Electric spectrophotometer 
(27, 31, 107) having as auxiliary attach- 
ments a tristimulus integrator (10), and 
at least three of the developments intro- 
duced by the Calco laboratories, namely, a 
depolarizer (6), an R cam (73), and a T 
cam (72). These attachments 
some of the improvements to the original 
model General Electric instrument which 
are of greatest interest to the textile man. 
It might be mentioned that nor all the de- 
sign changes in the evolution to the pres- 
ent instrument have been an improvement 
for textile use. For instance, the change 
from 0° incidence to 4° incidence of light 
on the sample, which was done to accom- 
modate measurements of glossy samples 
of paints and plastics, introduced an un- 
desirable geometrical azimuth effect in 
the measurement of some textile samples, 
such as pile fabrics, which, in general, 
have the pile not perpendicular to the 
backing. 

It is recommended that the auxiliary 
equipment listed above be included with 
the basic instrument in order to simplify 
the interpretation of data. The R and T 
cams are a convenience comparable to the 
convenience of a slide rule to a man who 
has to carry out multiplication and divi- 
sion of many numbers. The depolarizer is 
a convenience, which eliminates in some 


represent 


cases the necessity of running a fabric in 
two positions and then averaging the data 
before the curves are used for calculation. 
The tristimulus integrator performs a cal- 
culation that is rather tedious to make 
by other methods. ° 

By ordinary latoratory equipment is 
meant an analytical balance, volumetric 
pipets and flasks, common chemical re- 
agents, such as those necessary to adjust 
the pH and to aid in the solution of dyes, 
and the usual laboratory facilities, such 
as distilled water, solvents, hood, elec- 
trical hot plates, and stirrers. There are 
also special spectrophotometric supplies, 
such as plotting paper, absorption cells, 
special holders for mounting reflectance 
samples, and magnesium metal, which is 
burned to magnesium oxide in preparing 
reflectance standards. 

A minimum library, which should be 
available for consultation, might consist 
of the following books: 

Introduction to Color by R M Evans, 
John Wiley & Sons (1948). 
Handbook of Colorimetry by A C 
Hardy, Technology 
bridge, Mass (1936). 
Analytical Absorption Spectroscopy 
by M G Mellon, John Wiley & Sons 
(1950). 

Munsell Book Munsell 
Color Company, Baltimore, Mary- 
land (1942). 

The Measurement of Color, W D 
Wright, Adam Hilger (1944) 


Press, Cam- 


of Color, 
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6. The last ten years of the American 
Dyestuff Reporter. 
The last ten years of The Journal 
of the Optical Society of America. 
Standard Color Card of America 
by Textile Color Card Association 
of the United States, 9th Edition, 
New York (1941). 

The contricution of a man responsible 
for operating the laboratory to the suc- 
cess of the program will depend only 
partly on his formal education. A recom- 
mended education is the equivalent of a 
bachelor’s degree in physics. This specific 
training is, of course, not necessary. There 
are many young men in a dye house, who, 
though they lack the formal education, 
because of their experience with dyes and 
dyeing, might even be more valuable in 
spectrophotometry. The recommendation 
is made to indicate only the general char- 
acter of a man that should fill this job. 
It is advisable that he spend full time be- 
cause the science is a reasonably compli- 
cated one and is unlikely to receive proper 
attention unless this is the case. 


SOLUTION PREPARATION AND 
MEASUREMENT One fundamental 
technique which is common to many ap- 
plications of the spectrophotometer is 
based on the measurement of the trans- 
mission of light by a glass absorption 
cell filled with a dissolved dye. It is rec- 
ommended that anyone who is under- 
taking this kind of work should be thor- 
oughly familiar with what has been given 
in pages 313 to 341 of Mellon (48). This 
reference points out some of the sources 
of error in solution measurements and 
recommends that two tests be applied to 
find whether a particular technique is sat- 
isfactory. These two tests are as follows: 
(1) determine whether the same results 
can te obtained from one day to another, 
and (2) determine whether the dye solu- 
tion is stable for a pericd of 24 hours. 
If the solution measurement fails in either 
of these two respects, then an attempt 
should be made to improve the technique. 
Reference can be made to the 
solution effects, which are enumerated in 
Mellon, to find the cause of the trouble. 


various 


Table II, which draws liberally upon 
information contained in articles by Simon 
(89) and Mersereau et al (49), summarizes 
recommended solution conditions for the 
various types of dyes. 

A good discussion of the measurement 
of dye solutions will be found in Mellon 
(48), particularly on pages 78 and 101. 


FIBER PREPARATION AND MEAS- 
UREMENT- The dyeing of fabrics or 
textile fibers in other physical forms needs 
no comment. The measurement of such 
samples by reflected light, however, is 
quite a different matter. The first point 
which needs stressing is that best results 
are attained with a spectrophotometer if 
the standard fabric and the sample fabric 
are identical. 
determine whether two samples look alike 
or look different in color. One might ex- 
pect that a standard, such as a plastic but- 
ton, could be placed in the spectrophoto- 
meter, measured, and later a piece of tex- 
tile fabric could be placed in the spectro- 
photometer and measured. Then, if the 
curves produced by these two articles were 
the same, the colors would be the same 
and they would be a color match. It is a 
well-established fact, however, that the 


A common problem is to 


color of an object will vary, depending 
upon how it is illuminated and viewed. 
The spectrophotometer has a very special 
way of illuminating and viewing. The 
light strikes the sample very nearly per- 
pendicularly to the surface, and then all 
of the light which is scattered in all direc- 
tions is gathered together and viewed by 
the photocell. If it were possible for the 
human eye to duplicate this, then the eye 
would see samples the same way that the 
This could be 
approximated by crawling underneath a 
spectrophotometer and placing your eye 
in the position where the photocell of the 
This, 
viewing condition 
that is ordinarily used by textile dyers in 
judging closeness of match. Consequently, 
identity of spectrophotometric curves is 
no assurance of equivalent color appear- 
ance of two such widely divergent ma- 
terials. This has been previously pointed 


spectrophotometer does. 


instrument is normally located. 


however, is not the 


TABLE II 
RECOMMENDED SOLUTION CONDITIONS 


Type of Dye Solvent 


Acid : Water at pH 5 
Water at pH 3 
Water at pH 9 


Basic 

Chrome 

Directs 

Acetate 

Vats* 

Sulfurs 

Azoic Bases* 
Azoic Naphthols* 


Acetone 


Notes: *See Simon (89) for further details. 


Water containing 1% NaOH, 1.2% 
Water containing NavS and NavCO 
Coupled to R-salt 
Coupled with diazotized sulfanilic acid and dissolved in 50% alcohol 


Water at pH 7 containing PEOC** 


NazS2O., and 1% PEOC** 


in water 


**PEOC is polyethylene oxide condensate as described by Taylor et al (97). 
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out by Park (65). A comparison of wool 
and rayon is not quite so bad as a com- 
parison of wool with a plastic button. A 
comparison of wool gabardine with wool 
herringbone twill is even less erroneous. 
Thus, as the standard and sample ap- 
proach more and more nearly to each 
other in nature, the validity of the color 
comparison improves, but even the dif- 
ference between a decatized and a steamed 
woolen flannel will introduce a color dif- 
ference which is of the order of magni- 
tude of an ordinary commercial tolerance. 


When the problem is to identify and 
determine the quantity of dye on a fabric, 
it is necessary that the unknown dye be 
on the same type of material as the known 
or standard dye. It is well known that 
the amount of dye on one fabric might 
look lighter or darker than the same 
amount of dye on another fabric. Fother- 
gill (19) has constructed a nomograph to 
help in the dyeing of fine and coarse rayon 
to the same shade. In spite of such litera- 
ture information, this fundamental fact 
is sometimes overlooked in spectrophoto- 
metric work. 

Even in cases where the identical type 
of textile sample is used for the standard 
and the unknown, there still are problems 
of conditioning the sample and measuring 
it reproducibly. This problem is so im- 
portant in precise measurements that 
a committee has been set up by the Inter- 
society Color Council to study this very 
effect. Some of the important factors 
which have keen listed in reference (2) 
and Stearns (94) are the following: 


a. Opacity—The sample should be 
opaque. This can sometimes be accom- 
plished by putting several layers of fabric 
behind each other, but this becomes very 
complex in the case of netting, knit goods 
and similar materials. 

b. Proximity of sample to integrating 
sphere—A surprisingly large difference in 
apparent reflectance occurs between a sam- 
ple which is protruding into the integrat- 
ing sphere and one which is slightly, say 
1/10 inch, removed from the sphere. 

c. Azimuth Effect—Very often a sam- 
ple will give a different reflectance curve 
depending upon whether the weave in 
the sample is horizontal or vertical, even 
though the same area of the fabric is 
exposed to the light beam for the meas- 
urement. Without a depolarizer, this ef- 
fect is very marked on many textile fab- 
rics because of an effect which is associ- 
ated with the polarization of light. Even 
with a depolarizer in the spectrophoto- 
meter, the results still may depend upon 
the angle because of a geometrical effect. 

d. Fabric Levelness—Of course, there 
are the usual difficulties in selecting an 
area on the sample to overcome any un- 
levelness or two-sidedness. 

e. Color Insta’ility—There are other 


P570 


effects which are well known to the dyer, 
such as iftradiation or phototropism and 
moisture regain, which affect the spectro- 
photometric curve as much as the visual 
appearance. 

f. Fluorescence — Fluorescent samples 
cannot be measured properly with the 
presently available General Electric spec- 
trophotometer. It should be possible to 
measure fluorescent samples with the Gen- 
eral Electric spectroradiometer (74), pro- 
vided a standard light source is used 
which duplicates daylight both in the 
visual and in the ultraviolet region. This, 
however, is a subject worthy of discussion 
by itself. 

A standard method of mounting and 
measuring samples cannot be recom- 
mended here. It can only be emphasized 
that this is one of the big problems and 
that it will occupy much of the time of 
a man engaged in spectrophotometry. 
This does not mean, however, that investi- 
gators will fail to get data on reflectance 
samples which will be useful in their 
own mills. 


IMPORTANT FORMULAS 


Once a spectrophotometric curve has 
been obtained, the next problem is that 
of interpretation. The following sixteen 
formulas are the ones that are recom- 
mended to interpret the data for most of 
the applications which were given above: 


DEFINITION OF SYMBOLS 
AND SUBSCRIPTS USED 
IN FORMULAS 


Symbols 
A = logw(1/T) 
A’ [(1-R)*/(2R) ]—F 
A” = (100-100R)/(15R + 0.85) 
cell length (centimeters) 
concentration (grams per liter) 
concentration (percent dyeing) 
= fraction of total blend 
denominator defined with for- 
mula 
D’ denominator defined with for- 
mula 10 
D’ denominator defined with for- 
mula 14 
\E small 
units) 
F (1-Re)’/(2R¢) 
H (C.K, + C.K, - 
H’ (F+C Ee. + Ck, + 
H” C”.K". + C’.K% + 
I spectral irradiance of light source 
K absorbency index (1000cm’ per 
gram) 
K’ dyeing absorbency index (arbi- 
trary units) 
K” = fiber-blend index (arbitrary units) 
R reflectance (unit) 
T transmittancy (unit) 
Vz chromatic value of X 


color difference 


(Judd 
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V; = chromatic value of Y 

V. = chromatic value of Z 

X = tristimulus value X 

xX = X tristimulus specification of a 
spectral color by the standard observer. 

Y = tristimulus value Y 

v = Y tristimulus specification of a 
spectral color by the standard observer 

Z = tristimulus value Z 

Z% = Z tristimulus specification of a 
spectral color by the standard observer 

di. with respect to wavelength 

A = indicates the numerical difference 
between two quantities. 
Subscripts 

a = dye “a” 

b = dye “b” 

c dye “c” 

f = mock dyeing (fabric put through 
dyeing process with no dye added) 

m = test sample 

am = dye “a” in sample “m” 

1 wavelength “1” or sample 

2 = wavelength “2” or sample 

3 wavelength “3” or sample 


FORMULAS 


Formula for calculating the trans- 
mittancy of a mixture of dyes in 
solution at any one wavelength: 


Tni = 10—H:Bm 


Formula for determining the ab- 

sorbency index at any one wave- 

length of a single dye in solution: 
Ka 2 Au ‘(C.B,) 


Formula for determining the con- 


centration of a dye “a” in a solution 
containing only one dye: 
Cam = Am/(KuiBm) 


Formula for determining the con- 
centration of dye “a” in a solution 
containing two dyes “a” and “b”: 


7 ( Kis ) Am: 
Ka Ku—Ke Kn 7 Bu 


( Ki: ) Aas 
Ki Kp2-—K,z Ko: Bn 


Formula for determining the con- 


in a solution 
, and 


centration of dye “a” 
containing three dyes “a”, “b 
tos 


” 


Ki2 Ke:—Kez Ky ) Am 


D Bn 


+ oe 
“— + /. es * 

D : ) Br 
tie Renta 


(Kas Kez—Kaz Kes) 
(Kaz Ky-—Kas Koz) 


September 3, 


September! 
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Formula for calculating the re- 
flectance of a mixture of dyes on 
a fabric at any one wavelength. 
(In this and the following formu- 
las, the word fabric is used to 
identify any reflectance sample; 
for instance, raw stock, yarn, or 
cloth): 


= 1 + H’.—( (H’:)*? + 2H’) 


Formula for determining the dye- 
ing-absorbency index at any one 
wavelength of a single dye on a 
fabric: 


K’ A’ s:/C’s 
Formula for determining the con- 


centration of a dye “a” on a fabric 
dyed with only one dye: 


C'am A’ m:/K’ 
Formula for determining the con- 
centration of dye “a” on a fabric 


dyed with a mixture of two dyes 
“a” and “b”: 


= — ~—— An 
(K's: K’pe-—K’' a2 K’'s:) 


—_— a neni a? 
Cu KK’. Ki) 


Formula for determining the con- 
centration of dye “a” on a fabric 
dyed with a mixture of three dyes 
“a> 2, ae ©: 


K’n2 K’e-—K’'e2 K’ 
—_ aes ~ er 
D’ 
er—K'n K’cs 
_ —f A’n 


K’s: (K’v2 K’es—K’p2 K’'c2) 
+ K’'n (K’as K’ceo—K’s2 K's) 
+ K’. (K's: K’»:—K’'as K’v2) 


Formula for determining the re- 
flectance of a fabric made by blend- 
ing together several fibers: 


_ 100—0. 85 H” 


100 Rm es 


y a 0.15 H”, 


Formula for determining the fiber- 
blend index at any one wavelength 
of a single fabric: 


K" 1 A”, 


Formula for determining the frac- 
tion of component “a” in a mixture 
of fibers containing two com- 
ponents “a” and “b”: 


September 3, 1951 


a = ( “ . 
(K” u—K"»:) 


TL, 
(K”, —K" bi) 


14. Formula for determining the frac- 
tion of component “a” in a mixture 
of fibers containing three com- 
ponents “a”, “b”, and “c”: 


Kk”, -—K"es pS 
e = ( ) A a 
Eset) « 
Pe ee 
( Kn K'ce—K'" ne K”". ) 
gg 


D” = (K"u—K"e1) (K’»e—K" cz) 
— (K"a-—K" ez) (K"i—K" es) 


Formulas for determining the tris- 
timulus values of a fabric: 

xX =xIRd/. 

Y Sy IRd/. 

Z >zIRd/. 
Formula for calculating the color 
difference between two fabrics dif- 
fering slightly in color: 


AE = 40 { (0.23 A Vy) 


[A (V:—V;)]’ 
[0.4 A (V.—V;)]*} 


COMMENTS ON FORMULAS 


Formula 1 is the fundamental formula 
for calculating the transmittancy of a mix- 
ture of dyes in solution. It is the Beer- 
Lambert law modified to account for sev- 
eral dyes in one solution. Very seldom is it 
desired to calculate the transmittancy of a 
solution, but this is the fundamental law 
from which Formulae 2, 3, 4 and 5 are 
derived, and, because of this, it is very im- 
portant. In order to understand the derivi- 
ation of this formula, one is referred to 
pages 88-95 of Mellon (48). It is well 
known that this law does not strictly re- 
flect the behavior of all dyes. For instance, 
see pages 319 and 373 of Mellon (48) 
which discusses two ways in which this 
law can fail. However, it so well states the 
behavior of most dyes and combinations of 
dyes, that it is very useful in practice. 

Formula 2 is merely Formula 1 rear- 
ranged for convenience in solving for the 
absorbency index. The absorbency index 
must be found for individual dyes of 
known strength which are to be used as 
standards in the calculation of other solu- 
tions. The absorbency indices, for instance, 
must be substituted in Formulas 3, 4 and 
5 in order to solve for concentration of 
dye. The value “A” in this equation is 
equal to logy (1/T). In working with this 
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equation and also with Formulae 3, 4 and 
5, it may be found convenient to use a 
table giving values for A for various val- 
ues of T. Such a table has been published 
by Brode (5) on page 616 and in Calco 
Technical Bulletin No 820. 


Formula 3 is a convenient form for solv- 
ing the concentration of one component. 
It will be noted that the value of K, which 
is based on a measurement of the standard 
dye, need be calculated only once. 

Formula 4 permits one to solve for 
quantity of dye “a” in a mixture of dyes 
“a” and “b”. Once the quantity of “a” has 
been determined, if it is also desired to de- 
termine the quantity of dye “b”, the same 
equation may be used a second time. “a” 
and “b” should designate different dyes the 
second time. It should be noted that the 
analysis for two dyes may be made either 
from measurements of one solution at two 
wavelengths or measurements of two solu- 
tions, provided the two solutions are suit- 
ably related. For a further discussion of 
this, one should refer to page 388 of 
Mellon (48). It should also be noted that 
the values inside of the parentheses in 
Formula 4, which are based on meas- 
urements of the standard dyes, need be 
evaluated only once. Henceforth the 
quantities in the parentheses are numer- 
ical constants. 

Formula 5 shows how to calculate 
the concentration of dye “a” 
ture of three dyes. In order to solve 
for concentration of dye “b”, Formula 5 
is used a second time but the subscripts 
“a”, “b”’, and “c” should be used to 
designate different dyes than they des- 
ignated in the first calculation. It will 
be noted that the quantities in the par- 
entheses of Formula 5 are calculated 
only once from measurements of the 
standard dyes, and then are numerical 
coefficients. 

Formula 6 is known as the Kubelka 
and Munk equation (38). Pineo (73) 
was the first to suggest and design an 
improved spectrophotometer which plot- 
ted data in a form related to this equation. 
Unfortunately, he never elucidated the 
formula outside of the patent literature, 
which does not make a convenient refer- 
ence. For an understanding of this formu- 
la, therefore, one must refer to reference 
(2), Mersereau (50), and Stearns (95). It is 
well known that Formula 6 is not strictly 
correct. There should be additional con- 
stants in the equation to account for 
particular fabrics as discussed by Stearns 
(95); or, for a more generalized sample, an 
8-constant equation of Duntley (17) may 
be used. However, equation 6 is so nearly 
true that it is very useful in practice. The 
only place it begins to fail badly is at low 
reflectances. The exact reflectance where it 
fails varies with different fabrics, some- 
where in the neighborhood of 5 per cent 


in a mix- 
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reflectance for rayon fabrics and 2 per cent 
reflectance for wool fabrics. 

Formula 7 is Formula 6 rewritten in 
convenient form for calculation of dyeing- 
absorbency indices. These dyeing-absorb- 
ency indices are of little interest in them- 
selves but are needed for su<stitution in 
Formulae 8, 9 and 10 in order to solve for 
per cent dyeing. In connection with the 
use of this eauation and Formulas 8, 9 and 
10, it is convenient to have a table relating 
reflectance to (1-R)*/2R. Such tables have 
been presented by Duncan (15) (as recip- 
rocals), Laughlin (39) and in Calco Tech- 
nical Bulletin No 820. 

Formula 8 is Formula 6 rewritten in 
convenient form for calculation of per 
cent dyeing of a single dye on a fabric. It 
will be noted that the value of K’ need be 
determined only once, from measurement 
of a standard dyeing, and it then becomes 
a constant numerical coefficient. 

Formula 9 is used for the determination 
of the concentration of a dye in a mixture 
of two dyes on a fabric. If it is desired to 
solve for the per cent dyeing of the second 
dye also, then the subscripts “a” and “b” 
should be used to designate different dyes 
and the formula applied a second time. It 
should be noted that the quantities inside 
the parentheses, based upon measurements 
of the standard dyeing of the individual 
components, need te determined only 
once. They then become numerical coefh- 
cients. 

Formula 10 permits one to calculate the 
percent dyeing of one dye in a mixture of 
three dyes on a fabric. In order to solve 
for the second and third dye present, the 
subscripts “a”, “b”, and “‘c” should be used 
to designate different dyes and the equa- 
tion applied a second and third time. It 
should be noted that the quantities inside 
the parentheses are determined once from 
measurements of standard dyeings of in- 
dividual dyes; they then become numerical 
coefficients. 

Formula 11 is the fundamental equation 
relating the reflectance of a fabric to the 
individual fibers from which it is made. 
For an understanding of this formula and 
its derivation, reference should be made 
to Noechel et al (60). It is known that 
Formula 11 is not strictly correct for all 
fibers. If the fibers become very small or 
very large in diameter, it will be neces- 
sary to change the numerical value of the 
coefficients of H”. The formula, as given, 
works well for ordinary mixtures of wool 
and will be a first approximation to mix- 
tures of other fiters. 

Formula 12 is merely Formula 11 re- 
written in convenient form for determin- 
ing the fiber-blend index of a fabric. By 
itself this is no: often of interest, but it is 
needed to substitute for the K” value in 
Formulae 13 and 14. 

Formula 13 indicates the calculation of 


the fraction “a” present in a mixture of 
two fibers. Since the sum of the fractions 
of each of the two fibers must necessarily 
add up to 1, the fraction of the second 
component is determined merely by sub- 
tracting from 1 the fraction of “a” pres- 
ent. Ir should be noted that the quantities 
inside the parentheses need be determined 
only once from measurements of the 
standard fibers. This equation may then 
be used until the homogeneous lot of 
fibers has been completely processed by 
the mill. 

Formula 14 indicates the calculation 
of the fraction of fibers “a” present in a 
mixture of three fibers. In order to solve 
for a second fiber concentration, the sub- 
scripts “a”, “b” and “c” should be used 
to designate different dye fibers and the 
equation applied again. In order to cal- 
culate the concentration of the third com- 
ponent, it is only necessary to subtract the 
fractions of the first two components from 
1 since the sum of the three fractions pres- 
ent must necessarily add up to 1. It should 
be noted that the quantities inside the 
parentheses are determined only once, cal- 
culated from measurements of the standard 
fibers. The same numerical coefficients may 
then be used until the entire lot of homo- 
geneous fibers has been processed by the 
mill. 

Formula 15 shows the calculation of 
tristimulus values. For an understanding 
of these equations one is referred to page 
515 of Mellon (48). It is recommended 
that these equations be calculated by the 
automatic tristimulus integrator (10); but 
if this is not available, then the methods 
outlined in Hardy (28) must be used. It 
is well known that these formulae are not 
strictly correct, and there is some talk of 
revision as discussed by Judd (35). Never- 
theless, they are nearly enough correct 
to be extremely useful in practice. 


Formula 16 is the recommended formula 
for calculating small color differences. For 
an understanding of this equation and 
its derivation, one is referred to articles 
by Nickerson (57, 58). In using this 
formula, it is necessary to convert the 
tristimulus values to chromatic values. As 
this conversion is not based on a mathe- 
matical formula it is therefore necessary 
to refer to tables that have been deter- 
mined on an empirical basis. Tables for 
this purpose have Leen published by Nick- 
erson (58). While this equation looks 
rather formidable, with a little practice 
it can be worked out quickly. In fact, 
Godlove (22) has reported that the total 
time necessary for the calculation of a 
small color difference by this formula, 
once the tristimulus data have been ob- 
tained, is 90 seconds. It is well known that 
this formula is not strictly correct. One 
improvement has been suggested by Saun- 
derson et al (86); however, it is nearly 
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enough correct for practical purposes. 

It may seem strange to take a formula 
proposed by Adams and designate the 
numerical values so obtained as Judd units 
as has been done in the table of “Defini- 
tions of Symbols and Subscripts Used in 
Formulas”. It has been demonstrated by 
Nickerson (57) that the results oStained 
with six small-color-difference formulas 
which have been proposed at various times 
are all more or less equivalent. Judd was 
one of the first to prorose such a formula 
and to suggest that the units be named. 
His original proposal was to call them 
NBS units after the National Bureau of 
Standards, but it seems to the writer 
quite appropriate to call them Judd units. 
The relation between Judd units and 
“average” textile terminology used in des- 
cribing a color difference has been re- 
ported by Balinkin (3). Judd (33) gives a 
similar comparison. 


TABLE III 
Textile Terms Judd Units 
Trace 
Slight 
Noticeable 
Appreciable 
Much 
Very much 
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Three Views of the Renovated Arnold, Hoffman Building 


Laboratory Facilities 


e Arnold, Hoffman Completes 
Providence Alterations 


An open house celebration on August 
2 marked the formal opening of Arnold, 
Hoffman & Company’s newly renovated 
office and laboratory building at 55 Canal 
St, Providence, R I. 

Originally the old structure, which has 
served as Arnold, Hoffman’s home for 
105 years on Market Square, was two 
separate buildings; now, one complete 
building houses everything. Changes in- 
clude a new street floor front, new win- 
dows and brick walls, asphalt tile or 
carpeting (in place of old-fashioned wide 
board), refinished masonry walls, and the 
addition of restful colors to offices and 
laboratories. 

Whereas the old building furnished 
storage and shipping facilities, the re- 
novated structure is taken “almost 
completely” by offices and laboratories. 
The ground floor plan includes a recep- 
tion room, the president’s office, adminis- 
trative offices, accounting departments, 
filing and mailing operations, receiving 
department and Providence sales offices 
and purchasing department. Other of- 
fices and department heads are on the 
second floor, and at the rear of this floor 
are located the sales service laboratory 
and other laboratory facilities. Except 
for the library and a supply storage room, 
the third floor is devoted to research and 
development laboratories, and a new cafe- 
teria for the staff which includes a com- 
bination sink, refrigerator and stove. In- 


over 


1951 
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cluded in the equipment innovations is 
new glass-blowing equipment, which 
makes possible the production of some 
equipment on the spot. 

The laboratory set-up is now said to 
be one of the most complete to be found 
in a company the size of Arnold, Hoff- 
man. 

@e PC&C Completes Major Unit 

Completion of the first major unit of 
the new central research laboratories of 
the Pittsburgh Coke & Chemical Com- 
pany at Neville Island, Pa, was announced 
on August 2. The new 
said to more than double PC&C’s avail- 
able laboratary space and to centralize 
a number of research groups. 

R M Marshall, president, pointed out 
that the research needs of the company’s 
new fine chemicals division, which is 
expected to be in operation by the end 
of the year, were of immediate importance 
and that further expansion, primarily in 
the field of synthetic organic chemicals, 
is indicated in the future. 

The new laboratories are unique in 
that they are constructed primarily of 
Pittsburgh Coke & Chemical products. 
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Signs for Entire 


e Heyden 
Floor at 342 Madison Ave 


Heyden Chemical Corporation has 
signed a lease for the entire 16th floor 
in the Canadian Pacific Building, 342 
Madison Ave, New York, N Y, through 
Herbert McLean Purdy Management Cor- 
poration, brokers, for occupancy in early 
1952, it is learned. 

Heyden reportedly plans to use the 
new space for the executive offices, which 
have been located at 393 Seventh Avenue 
since 1944, and also as headquarters for 
the sales offices of its subsidiary, the 
American Plastics Corporation. The new 
offices will also be used as headquarters 
for the Heyden Market Development, 
Technical Sales, and Advertising depart- 
ments now located at Heyden’s Garfield 
(N J) Division and the Heyden Medical 
Department. 

Meanwhile, Heyden has completed 
plans for construction of a series of new 
laboratory units at its Chemical Research 
Division (also in Garfield), which will 
reportedly increase research facilities by 
30 percent. The first new laboratory unit, 
now under construction, is scheduled for 
completion in the last quarter of 1951. 





Tennessee Eastman Company’s Lodi distribution center viewed from the top of the 


newly constructed tank farm. 


Building in right background houses sales offices, dye- 


stuff service laboratory and a warehouse for drummed chemicals and dyes. 


@ Expansion of N J Distribu- 
tion Center Announced 


The Lodi, N J, distribution center of 
the Tennessee Eastman Company Division, 
Eastman Kodak Company, has been ex- 
panded to handle virtually the company’s 
entire line of industrial chemicals and 
dyestuffs. Formerly the Lodi establish- 
ment included sales offices and a service 
laboratory for dyestuffs in addition to 
warehouse space for drummed chemicals 
and dyes. 

In an effort to provide more complete 
service in southern New England and 
the Middle Atlantic warehouse 
space has been doubled and a tank farm 
constructed, which includes tank car un- 
loading facilities and drum and tank 
wagon loading stations. 


areas, 


@ Wyandotte Names Midwest 
Distributors 


Walter L Rippeteau, manager of or- 
ganic chemical sales, Wyandotte Chemi- 
cals Corporation, has announced the ap- 
pointment of the Solvents & Chemicals 
Group as distributors of Wyandotte’s 
synthetic detergents and promoters for 
their detergents in the Midwest. The 
Group, which is comprised of 12 indus- 
trial companies, will handle distribution 
of the various grades of Kreelon, Carbose, 
etc. Wyandotte research facilities, with 
respect to detergent applications and com- 
pounding problems, are available through 
all distributor outlets. 

All grades of the above products re- 
portedly are available from Buffalo Sol- 
vents & Chemicals Corp, Buffalo 7, N Y; 


Central Solvents & Chemicals Co, Chi- 
cago 12, Ill; Amsco Solvents & Chemicals 
Co, Cincinnati 29, O; Western Solvents 
& Chemicals Co, Detroit 11, Mich and 
Toledo, O; Ohio Solvents & Chemicals 
Co, Cleveland 11, O; Hoosier Solvents & 
Chemicals Corp, Indianapolis 22, Ind 
and Fort Wayne 1, Ind; Wolverine Sol- 
vents & Chemicals Co, Grand Rapids 9, 
Mich; Texas Solvents and Chemicals Co, 
Houston 15, Texas; Wisconsin Solvents 
& Chemicals Corp, Milwaukee 14, Wisc; 
and Missouri Solvents & Chemicals Co, 
St Louis, Mo. 


@ Construction of New GAF 
Plant to Begin Shortly 


Construction of facilities devoted mainly 
to the manufacture of detergents is sched- 
uled to begin shortly in Kentucky with 
the locating of a new plant of the Gen- 
eral Aniline & Film Corporation at Doe 
Run in Meade County. Through agree- 
ment with Mathieson Hydrocarbon Chemi- 
cal Corp, which has recently completed 
a plant at Doe Run, General Aniline has 
acquired the adjacent acreage on which 
the plant will be built as well as a raw 
materials supply. The new plant re- 
portedly will augment the Company’s 
detergent production at Grasselli, N J. 

The site at Doe Run lies along the 
Ohio River about 25 miles from Louis- 
ville and consists of approximately 100 
The new facility reportedly will 
embody a continuous processing operation 
as opposed to the traditional batch meth- 
od. 

Engineering estimates call for comple- 
tion of construction in a‘out 18 months, 


acres. 
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e White Italian Bentonite 
Again Available 


White Italian Bentonite, 
clay of high whiteness and purity used 
as an emulsifying-, spreading-, suspend- 
ing-, plasticizing-, absorbing-, dehydrat- 
ing- and sizing agent, is again being im- 
ported by Whittaker, Clark & Daniels, 
Inc, 260 W Broadway, New York 13, 
N Y after several years on the scarce 
list. The company, exclusive distribu- 
tors for the product, will handle both 
the high gel and the low gel types, it 
is reported. 

W C & D, Inc, will continue to rep- 
resent the American Colloid Company as 
their Eastern Distributors of ‘“Volclay” 
and “Panther Creek” Bentonites. Vol- 
clay, a Western U S bentonite mined in 
the Black Hills of South Dakota, is pre- 
pared in powdered and granular forms 
for commercial use. Panther Creek, 
produced in Mississippi, differs from Vol- 
clay in that it is practically nongel form- 
ing and nonsuspending in water. Both 
are gray in color and have advantages in 
applications where color and high purity 
are not factors. 


a_ colloidal 


More complete information on either 
White Italian Bentonite, Volclay, or Pan- 
ther Creek will be furnished by Whit- 
taker, Clark & Daniels, Inc. 


e French Specialists Study US 
Productivity Methods 


Thirteen dyeing and finishing special- 
ists from the French textile industry ar- 
rived in the United States last month for 
a six-week study of American produc- 
tivity methods, the third such team to be 
brought here under the technical assis- 
tance program of the Economic Coopera- 
tion Administration. The other two 
studied cotton spinning and textile mar- 
keting. 

Since the team’s arrival in New York 
August 1, visits have been made to the 
headquarters of the Textile Workers 
Union of America (CIO) in New York; 
the U §S Finishing Co, Norwich, Conn; 
Mt Hope Finishing Co, North Dighton, 
Mass; Providence Dyeing, Bleaching and 
Calendering Co, Providence, R I; Dye- 
stuffs Division, E I du Pont de Nemours 
& Co, Inc, Providence, R I; Hartsville 
Printing & Dye Works, Hartsville, S C; 
Sales-Biltmore Finishing Co, Biltmore, 
N C; Fairforest Finishing Co, Spartanburg, 
S C and the Appleton Bleachery, Ander- 
son, 3B C. 

Dr R F Poole, president of Clemson 
College and Dr H M Brown, dean of 
that institution’s Textile School, 
comed the team to two five-day seminars, 
conducted by leaders of industry, state 
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government and the faculty. Speakers 
at the seminars included the foll »wing: 

Nelson Jackson of Jackson and Jack- 
con, Inc, converters; John T Wigington, 
director, Division of Technical Service, 
American Cotton Manufacturers Institute, 
Inc; Prof Frank A Burtner; W Fred Pon- 
der, State Commissioner of Labor; John 
R Hopkins, technical representative of 
the Becco Sales Corp; C C Cayce, assistant 
Southern manager, General Dyestuff Corp; 
Clifford B Denison, public relations direc- 
tor, Dunean Mills; J M Cook, chief, 
Clemson Laboratory, U S Government 
Production and Marketing Administration; 
W B DePass, vice president, and F V 
Tribbel, Southern manager, Textile Color 
Division, Interchemical Coro; Dr Norman 
Armitage, Deering-Milliken Research 
Trust, Pendleton, §S C; N R Vieira, tech- 
nical representative, E I du Pont de 
Nemours Co, Inc, Dyestuff Division; H M 
engineering representative, 
Taylor Instrument Co; H D Terhune, 
technical representative, du Pont; L C 
Tolleson, maintenance engineer, Union 
Bleachery, Greenville, S C; H B Carlisle 
personnel manager, Pacific Mills, Lyman, 
S C; and Kenneth H Barnard manager, 
Textile Resin Department, American Cy- 
anamid Co. 


Messenger, 


The itinerary of the team for the month 
of September is as follows: 

September 3-8, Clemson: Southern 
Bleachery, Taylors, S C; Union Bleachery, 
Greenville, S C; Excelsior Mills, Pendle- 
ton, S C. 

September 9-13, Washington: Meetings 
with American Council on Education, 
U S Department of Labor, National Plan- 
ning Association, ECA, United Textile 
Workers of America (AFL). 

September 14-15, New York and depar- 
ture for France. 


@ Order M-71 Amended 


Order M-71 has been amended by the 
National Production Authority to lib- 
eralize priorities assistance to scientific 
and technical laboratories. Institutions, 
companies and government agencies op- 
erating more than one laboratory are now 
permitted to treat each laboratory sep- 
arately in applying for priorities aid, 
though they may still “lump” them, if 
desired. 

Under the amended order, references 
to NPA Regulation 4 (MRO) have been 
replaced with references to CMP Reg 5 
(MRO which superseded the former on 
July 6). 

Order M-71 was issued June 26, 1951, 
to enable laboratories to procure con- 
trolled materials and other products 
needed to carry On important research 
work through a self-certification of del- 
ivery orders. 
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Parrott and Ballentine to 
Represent Van Vlaanderen 
in South 


Van Vlaanderen Machine Company, 
Paterson, N J, has appointed the newly- 
formed firm of Parrott and Ballentine, 
Greenville, S C, as sales agents in the 
Southern states for the New Jersey firm’s 
complete line of dyeing and finishing 
equipment. The principals of the new 
firm, Perry M Parrott and Joe M Ballen- 
tine, have been in sales for the Smith, 
Drum Company for the past fifteen years. 
Prior to that time, Mr Parrott was with 
the Ralph E Loper Company, textile in- 
dustrial engineers, Greenville, § C. Mr 
Ballentine was with Ware Shoals Manu- 
facturing Company and with National 
Aniline Company. 

The appointment is part of a general 
expansion of Van Vlaanderen’s sales or- 
ganization and is designed to give better 
sales coverage in the South. Previous 
coverage had been handled from Pater- 
son . 


e Sulfur, Sulfuric Acid Short- 
ages Remain a Problem 


The knottiest problem facing the chemi- 
cal industry appears to be the shortage 
of sulfur and sulfuric acid, according to 
the Chemical Industry Advisory Commit- 
tee and the NPA, though shortage of 
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steel for expansion of production facili- 
ties and the growing impact of defense- 
rated orders are also causing concern. 
Shortages of sulfuric acid may restrict 
further increases in the production of 
synthetic detergents, to cite one example, 
that industry also requiring 15,300 tons a 
month—500 tons a month more than the 
1950 rate of use. The supply picture 
of other raw materials in the manufac- 
ture of synthetic detergents looks brighter, 
however, according to NPA. 

In discussing the shortage of sulfur 
and sulfuric acid, some committee mem- 
bers said their companies had been com- 
pelled to reduce production because of 
their inability to obtain these scarce ma- 
terials. Most however, 
said that although the situation had been 
a “touch-and-go” one, they have managed 


committeemen, 


to get all the sulfur and sulfuric acid 
they needed. 

NPA said there was some possibility of 
relieving the shortage through recovery 
of sulfuric acid from new sources—such 
as sour gas—and through conversion of 
equipment in some plants now using 
native sulfur, to enable them to use other 
sources. NPA also stated that the Defense 
Production Administration is considering 
a program for the distribution and uses 
of sulfur. 


Briefly, this is the picture on other 
materials in short supply. 


Napthalene—There isn’t enough to 
meet demand now, but NPA said new 
production facilities are being brought 
in and that the supply will rise to 
meet demand. 


Chlorine—There is a chronic short- 
age here, but a 50 percent increase in 
production capacity will do much to 
ease the situation, NPA said. 

Styrene—The rubber program has 
put a squeeze on supply, but the situa- 
tion is improving. 

Benzene—Production will rise rapidly 
in the next two years. Meanwhile, im- 
portations have done much to fill the 
current gap between supply and de- 
mand. 

Plastics—The old-line plastics have 
been sufficient to meet demand in most 
instances, but there has teen some dif- 
ficulty in the newer types, for which 
there has been a heavier demand than 
production facilities could meet. 


NPA has also stated that dye produc- 
tion has been hobbled somewhat by the 
scarcity of sulfuric acid and that the 
steel shortage has caused a tight situation 
in the steel drums, tanks and other types 
of chemical containers. 

Regarding the impact of defense-rated 
orders, NPA states that it is seeking a 
method of removing chemicals from DO 
application. 








e Interchemical Textile Colors 
Division Appoints Four New 
Executives 

Interchemical Corporation, Textile 
Colors Division, Hawthorne, N J, 
has announced through Norman § Cassel, 
divisional president, four new executive 
appointments. JOHN ZELEK becomes 
vice-president in charge of research and 
development; ARTHUR BOOTH, vice 
president in charge of production; FRED 

BAUMANN, vice-president in charge of 

trade relations; and FRANCIS H BEBEE, 

administrative assistant to the divisional 
president. 





John Zelek 


Mr Zelek joined the Textile Colors 
Division (then Aridye Corporation) in 
1945. Recently he has headed interme- 
diate and dyestuff research and produc- 
tion. Earlier he was with Calco Chemical 
Division of American Cyanamid Corpora- 
tion, Amalgamated Dyestuff and Chemi- 
cal Works, and Chemical Manufacturing 
Company. 





Arthur Booth 


Mr Booth joined the Division in 1942. 
For the last several years he has headed 
research and production of the disper- 
sions department. He began his career 
with Petroleum Derivatives Corporation, 
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was subsequently associated with Dr James 
J Mackey as a consulting chemist to the 
textile indsutry, and from 1932 to 1942 
was head of the Department cf Textile 
Chemistry, Dyeing and Printing at Pater- 
son Vocational School. 





Fred Baumann 


Mr Baumann joined the Division in 
1938. He has been active in various 
phases of sales and sales management. 
Until 1943 he was concerned primarily 
with the introduction of Aridye Pigment 
Colors. Since then he has spearheaded 
the Division’s expanding activities in the 
dyestuff field. Formerly he was asso- 
ciated with National Silk Dyeing Com- 
pany, Arnold Print Works, and Susque- 
hanna Silk Mills in executive capacities. 





Francis H Bebee 


Mr Bebee joined the Textile Colors 
Division last December. He entered the 
employ of Interchemical Corporation in 
1937 and since that time has held a 
number of administrative and executive 
posts. 

Messrs Zelek, Booth and Baumann all 
are members of the AATCC. 


e Five New Chemstrand 
Appointments 
Five appointments were announced by 
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Osborne Bezanson, president of the Chems- 
trand Corporation during the month of 
August. 

CARL O HOYER becomes director of 
the General Engineering Department. 
With Monsanto Chemical Company con- 
tinuously since 1939, Mr Hoyer comes 
to Chemstrand from MCC’s Plastic Divi- 
sion at Springfield, Mass, where he was 
division engineer in charge of design and 
maintenance. 

DR FRANK J SODAY will direct re- 
search and development of synthetic fi- 
bers, including the new acrylic fiber, 
Acrilan. His laboratories will be situated 
at the company’s headquarters in Decatur, 
Ala. Previous to joining Chemstrand, 
Dr Soday was research and development 
director for Lion Oil Company, El Dora- 
do, Ark, for four years. 

The appointment of R W SUDHOFF 
as associate director of development was 
announced on the 13th. Mr Sudhoff will 
also make his headquarters in Decatur. 
From the early stages, he has been asso- 
ciated with the development of Acrilan. 
Like Mr Hoyer, Mr Sudhoff comes to 
Chemstrand from Monsanto, where he 
has held various positions since 1929, 
most recently that of assistant director 
of research for Central Research Labora- 
tories, Dayton, O. 

ROY G HEMMINGHAJUS will be plant 
manager of Chemstrand’s nylon plant 
under construction at Pensacola, Fla. Dur- 
ing the design, procurement and construc- 
tion phases of the nylon project, Mr 
Hemminghaus will act as top coordinator 
for Chemstrand and will make his head- 
quarters in Wilmington, Del. He recently 
completed 20 years of service with Mon- 
santo, where his most recent position was 
general manufacturing superintendent of 
Monsanto’s John F Queeny plant in St 
Louis. 

Chief engineer of the nylon plant will 
be F G GRONMEYER. He will be lo- 
cated at the Pensacola site. Mr Gron- 
meyer recently completed 22 years with 
Monsanto, where his most recent assign- 
ment was that of chief engineer of the 
Organic Division. 


@ Forrest Named to PTI Foun- 
dation Directorship 


Fred C Scholler, president of the Phil- 
adelphia Textile Institute Foundation, an- 
nounced last month that RONALD C 
FORREST had been appointed executive 
director of the Foundation. Mr Forrest 
is known particularly for his activity in 
promoting the progress of various textile 
associations which he served as an official 
and executive. 
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John C Thomas 


e Thomas New Berkshire 
Southern Representative 


Berkshire Color & Chemical Co has 
appointed JOHN C THOMAS as southern 
sales and technical representative. Mr 
Thomas has a long and varied background 
in the industry in the South, his most 
recent associations being with North Car- 
olina Finishing Co, where he was a dyer, 
finisher and research technician, and with 
Dan River Mills, where he worked with 
the research division. 

Mr Thomas will make his headquarters 
in Salisbury, N C. 


@e Arnold, Hoffman Appoints 
Bruns Treasurer 


HARRY G BRUNS, for six years trust 
officer of the Industrial Trust Company of 
Providence, R I, has been named treas- 
urer of Arnold, Hoffman & Co, Inc. The 
American affiliate of Imperial Chemical 
Industries Ltd of Great Britain made the 
announcement recently through their 
president, Edwin H Arnold, who held 
the treasurership of the firm prior to 
the appointment of Mr Bruns. 

Mr Bruns, a member of the New York 
bar, was formerly assistant trust officer 
of the Manufacturers Trust Company of 
New York. 

The new appointment took effect on 
September Ist. 


@ Interchemical Mildewproof- 
ing Agent Available in 
Several Forms 


Interchem ® Copper-8-Quinolinolate, a 
recently-announced mildewproofing agent 
produced by Interchemical Corporation, 
Textile Colors Division, Hawthorne, N J, 
is now available against DO rated orders 
in water-dispersible and _ solvent-disper- 
sible forms, as a concentrated dispersion 
in dioctyl phthalate, and in powder form. 
It is said to meet virtually all government 
specifications calling for the use of copper- 
8-quinolinolate. 
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@ Merry Joins Goedecke 
MILTON MERRY, formally with the 
Sales Division of Burlington Mills Rib- 
bon Corporation, has joined William F 
Goedecke, sales representative of Classe 


@ ACC Makes Several August 
Personnel Moves 


Several important moves by American 
Cyanamid Company took place during 
August as follows: 


SHELDON T DAHL was named West 
Coast Manager of the Industrial Chemi- 
cals Division and Plastics and Resins Divi- 
sion, where he will direct sales and pro- 
motion activties. HERBERT G PRATT 
was appointed manager of the San Fran- 
cisco office of the Industrial Chemicals 
Division. Both men joined Cyanamid 
when the S T Dahl Company was ac- 
quired in 1948. 

DR A J WEITH, with Cyanamid since 
1937, was named product supervisor in 
the Synthetic Organic Chemicals Depart- 
ment of the Industrial Chemicals Division. 
He comes from the New York Sales De- 
partment, which assignment followed 
thirteen years in the Stamford Research 
Laboratories. 


Effective August 1, RICHARD F WAR- 
REN became a senior market research 
analyst of the Market Research Section, 
New Product Development department. 
For the past five years, Mr Warren was 
market editor for Chemical Engineering. 


To handle the management functions 
of the Arizona Chemical Company, three 
ACC executives were named. They are 
DR R C SWAIN, vice president in charge 
of research, who will supervise Arizona’s 
research and process development; E D 
POWERS, vice president in charge of 
production, who will suprevise all of 
Arizona’s manufacturing activities, and 
DR D H W FELCH, chief engineer, who 
will direct all engineering activities of 
The three men 
will retain their Cyanamid posts. 


the Arizona Company. 


The Arizona Chemical Company, owned 
jointly by Cyanamid and the Interna- 
tional Paper Company, converts by-prod- 
ucts of International’s Southern Kraft 
Division into crude talloil, refined grades 
of alpha-pinene, and beta-pinene. The 
appointments follow a recent major ex- 
pansion of Arizona activities to include 
distillation of the crude talloil into rosin, 
fatty acids and refined talloil. 

F M FARGO will continue as presi- 
dent of the company, J F FREDRIKSSON 
as vice president and general manager, 
and A SCHARWACHTER will remain 
in charge of sales. 


e Erath Joins W,C & D 


WILLIAM F ERATH has joined the 
technical and sales staff of Whittaker, 
Clark & Daniels, Inc, New York import- 
ers, manufacturers and exporters of min- 
erals, colors and pigments. His experi- 
ence in America‘s field of color dates to 
1912 when his employers, the G Siegle 
Co (Germany), dry color manufacturers, 
sent him to their branch plant in Staten 
Island, N Y. He later operated a color 
laboratory and supervised sales work for 
Siegle in Chicago. 

Mr Erath will again be associated with 
PAUL THOMASSET with whom he 
worked for 20 years at the Ansbacher 
Siegle Corp. 





William F Erath 





NEW PRODUCTS 
AND 
DEVELOPMENTS 
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@e Richmond Develops Scour 
Bleach No 2 


A new scour and bleach compound, 
Scour Bleach No 2, reportedly fills the 
need for a mild bleach to get a clear 
bottom for pastel shades or for bright 
colors on nylon and rayon. The prod- 
uct, which is manufactured by the Rich- 
mond Oil, Soap & Chemical Co, Inc, 
Philadelphia, is said to accomplish this 
in one operation. 

Richmond states that it is particularly 
effective on both spun nylon and spun 
rayon. 
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e Water Soluble Copper and 
Zine Napthenates 


Caro CW and Caro ZW, water soluble 
stable forms of Copper 8 Naphthenate 
and Zinc 8 Naphthenate, have been de- 
veloped by the Carolina Aniline & Ex- 
tract Company, Charlotte 1, N C. The 
materials reportedly can be applied in 
any normal wet processing equipment 
and will meet government specifications 
for copper or zinc metallic content. 

Leaching is reported to be 11%. It 
is stated that no fumes or fire hazards 
accompany the materials’ use, the process 
being applied cold, and machines used 
can be cleaned with cold water. 

Caro CW is said to contain 80%, by 
weight, of Copper 8 Naphthenate, equal- 
ling 6.4% copper as metal, by weight. 

Caro ZW reportedly contains 90%, by 
weight, of Zinc 8 Naphthenate, equalling 
7.2% zinc as metal, by weight. 

Literature on the new materials is 
available from the manufacturer on re- 
quest. 


@ Mandee Announces “Spot- 
Repellent” Finish 


Mandee Fabrics, Inc, 1412 Broadway, 
New York, N Y, has announced a new 
spot and water repellent finish to be 
known as Manduro Plus Resist-A-Spot. It 
is reported to have satisfactorily under- 
gone severe tests during the past year on 
various constructions, and to have re- 
ceived the Good Housekeeping Guaranty 
Seal, which provides for replacement or 
refund of money if not as advertised in 
Good Housekeeping. 

The new finish will be featured on 
rayon rayon sheen gabardines 
and other suiting constructions, according 
to Arthur S Mandelbaum, president of 
Mandee Fabrics, Inc. Mr Mandelbaum 
states that the advantages of spot, stain 
and water repellency now used on suit- 
ings and other outerwear should provide 
an ideal springboard for promotional 
campaigns, in addition to the saving con- 
sumers can realize in their cleaning and 
pressing bills. 

In addition to the product’s ability to 
resist most non-oily food or beverage spots 
and stains, it is said to furnish a high de- 
gree of crease-resistance. Resist-A-Spot, a 
Permel Plus* finish, is presently being 
supplied by the Textile Resin Department 
of American Cyanamid Company. 

The finish has been supplied on a pilot 
basis to a limited number of firms and 
be seen this fall in ladies’ suits, 
coats, sportswear and rainwear garments. 

Large scale production in the spring for 
men’s and children’s garments is planned. 


coverts, 


may 


* Trademark of American Cyanamid Company. 
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e Portable Beam Truck 


Standard Mill Supply Company, Paw- 
tucket, R I, is now manufacturing the 
“Standard All-Steel Portable Beam Truck”, 
a unit in which the beam is supported by 
the beam shaft, thereby avoiding damage 
or depression. 

The trucks have only one moving part, 
with no part touching the yarn. The 
beam is put into the loom by gravity 
on a slight decline. 

The upright frame part of the truck 
has a heavy cast iron adjustable bearing, 
which reportedly can be locked into posi- 
tion to take care of loom beams up to 
30” diameter heads. The harness frame 
arms, attached to the top rod running 
lengthwise with the truck, will accomo- 
date up to 25 harness frames, 12” thick, 
according to reports. 





| @& 


j 
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SMSC Portable Beam Truck 


The casters are of the 4” Plaskite roller 
bearing stationery type and are equipped 
with thread guards. 





TECHNICAL LITERATURE 





Nitrosyl Chloride 


The Solvay Process Division 
Product Development Department 
Room 1001 

40 Rector Street 

New York 6, N Y 

Available on request. 


This 80-page book gives a complete re- 
view of the properties and reactions of 
Nitrosyl Chloride. Its preparation in the 
Nitrogen Division Laboratory of the Al- 
lied Chemical & Dye Corporation by Drs 
Beckman, Fessler and Kise is said to have 
taken over four years, during which time 
well over 700 references and abstracts 
were studied, recorded and cross-checked. 
Half were in foreign languages and were 
examined in their original form. 


Training for Success in the 
Textile Industries 


International Correspondence Schools 

Scranton 9, Pa 

Available on request 

This is a revised edition of the ICS 
Catalog, which outlines the new Textile 
Engineering Course in addition to other 
textile courses offered Ly the ICS School 
of Textiles. 

Descriptions of course content are listed 
for manufacturing, engineering, carding, 


spinning, throwing, weaving, designing 
dyeing, maintenance, supervision and 
merchandising. 


Two introductory sections “Where do 
you fit in?” and “Let’s go through the 
mill” serve to aid the student in the se- 
lection of courses in aligment with future 
needs and desires. 
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Namico Soaps and Cleaners 


National Milling & Chemical Co, Inc 
4601 Nixon Street 

Philadelphia 27, Pa 

Available on request 


This is a complete catalog of National 
Milling’s line of soaps and cleaners deal- 
ing with characteristics, recommended uses 
and other data on each product. 

Of chief interest to the textile wet 
processor are the following: Triumph 
Flakes (77% soap, 39 titer), for high and 
medium temperature use; Wabash Flakes, 
88% soap, 39 titer; Wabash Powder, 92% 
soap, 39 titer; Namico “42” Flakes, 88% 
soap, 42 titer; Namico “42” Powder, 92% 
soap, 42 titer; Green Bar, for cold water 
washing; Sure Suds; and Detergent S. 


Comparison Measurement of 
Two Independent Variables 


Minneapolis-Honeywell Regulator Company 
Brown Instruments Division, Station 40 
Wayne and Windrim Aves 

Philadelphia 44, Pa 

(Available on request) 


Instrumentation Data Sheet 10.0-6 de- 
scribes the new duplex ElectroniK rec- 


order which simultaneously plots two 
totally independent variables on one 
chart. The instrument embodies two 
complete measuring systems and _ rec- 


orders which can be actuated from any 
d-c source. 

The Instrumentation Data Sheet de- 
scribes the operation and construction.! 
features of the instrument together with 
numerous applications for which it is 
adaptable. 
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Thanks to CALCO Dyes! 


rec- In natural or synthetic fabrics. Caleo “colors lead charmed lives 
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being readily adaptable to give excellent results in various dyeing 

one r = 

ome procedures. 

rec- Whatever your dyeing or printing needs, count on Calco, There’s a 

n any broad range of dyes in every classification—dyes especially developed 
for specific types of fibers and application methods. 
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Call on your Calco representative for complete information . . . or for 
tionz! : , 


“ai assistance with special dyeing problems. 
it is 


—Calceo—~ 4eRican Cyanamid company 


CALCO CHEMICAL DIVISION, DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


REPRESENTED IN CANADA BY NORTH AMERICAN CYANAMID LIMITED, CALCO CHEMICAL DIVISION 
MONTREAL—TORONTO 








A Group of Latex Compounds for Sizing, Coating and 
Impregnating Textile Fabrics. 


ALCOGUM 


Synthetic Thickeners for Latex Compounds. 


VULCARITE 


Dispersions of Latex Compounding Chemicals. 















Technical information and samples available 
promptly upon request. 





Registered Trademark 


N SOUTHERN DISTRIBUTORS — 
ALCO OIL & CHEMICAL CORPORATION wien COMPANY INC. 


TRENTON AVE. and WILLIAM ST., PHILADELPHIA 34, PA. CHARLOTTE, N.C. 


hi Typical Analysis of BARIUM’S 


SODIUM SULPHIDE FLAKES 












citi apie anes wan ane soewes 0.00059, 
Other Heavy Metals .......... Nil 
ae 0.40 
Other Na.O not oxidizobie) .. 2... 1.35 
SE skh d ks aa ke ea 61.00 


Manufactured in Large Tonnage by... 


Barium Repuction Corporation 


SOUTH CHARLESTON 3, WEST VIRGINIA 
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IGEPONS save time and labor in textile 


wet processing because of their high efficiency 
in low concentrations. They can be used advan- 
tageously from start fo finish .. . in every phase 
—scouring, wetting out, degumming, kier boiling, 
dye levelling, dye pasting, chlorine and peroxide 
bleaching, fulling, lime soap inhibiting and dis- 


persing, finishing. 

Antara Products Division of 

General Dyestuff Corporation 

ANTARA PRODUCTS FOR TEXTILE PROCESSING: hes a staff of technical experts who will be glad 
IGEPALS® — non-ionic detergents NULLAPONS® — organic sequestering to work with you on improved processing pro- 
NEKALS® — wetting agents agents cedures. There's an Antara Product for every 
tt ., Gumtlinccome, phase of textile wet processing . . . products that 
COLLORESINES® — thickening agents PREVENTOLS — fungicides many times effect economies from start to finish! 
ON ANTARA. PRODUCTS 
DIVISION OF 


ANTARA 


GENERAL DYESTUFF CORPORATION 
435 HUDSON STREET - NEW YORK 14, NEW YORK 

Boston * Providence * Philadelphia * Charlotte, N.C. :* Chicago * Portland, Ore. * San Francisce 
IN CANADA: Chemical Developments of Canede Limited, Leaside, Toronto 17 





MANUFACTURERS OF TEXTILE 
FINISHES — Are you getting 


the utmost out of 
Polymer Resins as New 
Raw Materials? 


Polysize Resins for Textile Finishers in emulsion 

form, deposit colorless glass-clear films which do 

not affect the color values of the material. Polysize . | / UW 

resins are completely pre-cured; and only drying “5 o est 
is required to set the resins. 


POLYCO dispersions are adaptable to all the com- when you 


mon methods for finishing textiles — padding, 

tumbling, spraying, knife coating and roller coating. 

The usual methods for drying employed in the Desize with 
’ textile mill —can, festoon, tenter frame and board. 

ing — can be used for drying treated materials; 
© they will in no way harm the resin finish. 


POLYCO emulsions render an improved appearance 
‘% to printed cotton goods, and good adhesion is 
4, possible to natural or synthetic fibers. 


~/ POLYCO RESIN 953-74 is unmatched for its wash 
resistant quality and stiffening properties. 


tanding 


Outs 
Note these ; - 
Properties of Polysize Resi 


‘ 7 
# Resistant to yltro-viole | P 
brittlement with o9 


# No yellowing oF in 
teless i) 
# Odorless, 10% acids, ig, 
2 ess 
to chemicals such O* Pea, 
is and fats , 
— no absorption ot ae 
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# Non-tendering: 
rine oF bleaching 
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Iter dyes v5 hs og. Gee . : 
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for te sewing, coting ons 0d tae % : Exsize-T saves time and money 
# Resistant to in your desizing operations. 


* No increas 


pletely miscible a" ; a ; : : 
sndering ond ary-cleoning LLP 9 Easy to use! Exsize-T is not a 
in o “one-both” Tie 3 AT chemical— but a harmless liquid 
Me & enzyme concentrate. Carefully 
standardized to give uniformly 
‘ 4, perfect results. Write for free 
canes ve / ’ booklet today. 
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WRITE FOR FREE BOOKLET 


Polysize emulsions are offered to tex- . 
tile finishers as tools for compounding finishes to give me 


superior qualities, appearance and handling unattainable 


with any other materials. u u , SA L E S C 0 M PA N y 
A. AMERICAN POLYMER CORPORATION |: 2s": 221 N- te Salle Street 
wo os — ~ CHICAGO 1, ILLINOIS 


General Offices: 103 Faster Street, Peabody, Mass. 
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SURE AS HOOTING... 


TRITON X-100 


speeds your processing 
from gray to finish 


Triton is a trade-mark, Reg. U.S. Pat. 
Off. and in principal foreign countries. 


FOR INDUSTRY 


ROHM ¢ HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 













LIQUID CHLORINE 
CAUSTIC SODA 
SODA ASH 


SOLVAY Eaten 


— REG. U. S. PAT. OFF. POTASSIUM CARBONATE 
Chemicals for the 
| NYTRON 


TEXTILE INDUSTRY 













cola, 
Alkalies Chemicals 


> 
YEARS OF see 
188! (951 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFFICES 
Boston ¢ Charlotte © Chicago ¢ Cincinnati ¢ Cleveland 
Detroit ¢ Houston * New Orleans © New York ¢ Philadelphia 
Pittsburgh ¢ St. Louis ©* Syracuse 
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STAR PERFORMER 


The Van Vlaanderen 888 Jig in one short year has developed into the star 
performer of many dye houses. Here’s why it’s in the limelight. 


New compact and silent worm type main drive Pe itsintes steel tank with new overflow arranged 


operating in oil, sideways. 


Multiple disk friction clutches (dry type) elim- 


inate drag entirely. Oscillating expander unit with stainless steel 


curved bars and immersion rolls mounted on 


" Multiple roller chain drives completely housed special stainless steel roller bearings. 


and running in oil reduce maintenance and 


assure clean operation. a Seiad 
Rubber covered jig rolls mounted on anti-friction 


Entire drive system controlled by shifter lever 


hearings. 
operated from either end. " 





rators, 


Heavy vibration free cast iron frames and“sepa- *k* malleable iron brakes with tension indi- 


cator permit quick and accurate control. 


You are invited to 


A \ A A \ | \ see. thie machine. 


5m 


















The name that means 
leadership in 


CHEMICAL 
SPECIALTIES 


for the 
TEXTILE INDUSTRY 





a Liquid Sulphur Dioxide—the “Always Reliable” 


chemical with hundreds of uses is now 


available in Cylinders, Ton Drums, Truck LEATEX CHEMICAL COMPANY 


Tanks and Tank Cars. The Tennessee i. 2722 N. HANCOCK ST., PHILADELPHIA 33, PA. 


Corporation, producers of highest qual- 





ity Sulphur Dioxide is located in the 


Write for 
Latest Catalog 
and Prices 


great Textile producing area assuring 
closer contact and speedier more effi- 


cient service. 








FOR HYDROSULFITE “Metalsmiths” 
MANUFACTURING Stainless Steel 
FOR DECHLORINATING and Monel 





Utensils 





FOR ACID SOUR 





Order your next requirements 










in stainless utensils from the | 


extensive ‘‘Metalsmiths”’ line. 





on the pos- 





onsult with you Latest catalog illustrates and 


Let us c ‘ ide in your describes all stock items, 
of Sulphur Diox lists sizes and prices. Buy 
sible nati ire or write the “Metalsmiths’ and compare | 
industry, phone, w . Building, the workmanship — quality 
T nessee Corporation, Gran materials — long, durable | 
en 


service, 





Atlanta, Georg! 


TENNESSEE gi? Mw” CORPORATION 
619 Grant Building, Atlanta, Ga 


Division of Orange Roller Bearing Co., Inc. 
562 White Street Orange, N. J. 
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For more than half 
a century discrim- 
inating buyers have 
used Namico prod- 
ucts because they 
result in lower 
costs, cleaner fab- 
rics, and superior 
finishes. 


In everything 
there is 

one “finest”. 
| | In soaps 

| + and detergents 
| it's 





Leet at 


National Milling & Chemical Co. 


Y | Vudustrial Soap Products Scuce 1896 


4603 NIXON STREET, PHILADELPHIA 27, PA. WRITE FOR CATALOGUE 





For a Most Z&cenalsbe 


Water Repellent 
Specify 
WATER- 
SHIELD 


—PjJ— one bath 
—+40— two bath 





MAKES THE DIFFERENCE 


SCOUR BLEACH—2 
FOR NYLONS & RAYONS 


Scours and gives a mild bleach for nylon 

and rayons — particularly for paste! 

shades or where clear bright colors require 
a clear bottom 


Two of the exclusive 
textile chemicals devel- 
oped by Kali to meet 
today’s processing 
problems efficiently. 





Economical to use as scour and bleaching is 
done with one product 





Send for Sample 


- 


WATERSHIELD is easily dispersed in baths or 








IST 


temperatures from 120° F and higher without the 
bath breaking. 


If you are doing or contemplating water repellency on govern- 
ment fabrics—get in touch with us. 


KALI MANUFACTURING COMPANY 


Manufacturing Chemists 


427 Moyer Street 
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1041-43 FRANKFORD AVE INC. 


Philadelphia 25, Pa. 












Export Agents 
SEND FOR HOWARD G. GODFREY 


COMPLETE Fo co. inc 
DETAILS OIL, SOAP AND 456 Fourth Ave 


+ N. Y. 16, N. Y. 


So. Office: CHEMICAL > 
205 S. Church St. Cable Address 
COMPANY 


Charlotte, N. C. Godfreyarn 


PHILADELPHIA 25, PA. 
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how to prevent 


Have you ordered this handsome Binder 


for your American 


DYESTUFF REPORTER 


Every issue snapped into 
place in this beautiful 
maroon leatherette binder 
with the title AMERICAN 
DYESTUFF REPORTER 
in genuine gold leaf as 
shown. It is large enough 
to hold 26 issues. It looks 
and handles like the finest 
book in your library. The 
best we could find for the 
permanent preservation of 


v your copies of the AMER- 
ony  ICAN_DYESTUFF RE- 
PORTER. 
THE —_ 
pies POSTPAID t opens flat for easy refer- 
ence. 


Please send check with order to: 





u 
al. 
“e 






VERSENES* CONTROL QUALITY 
ee ae AMERICAN DYESTUFF REPORTER 


They completely and permanently soften hardest water 44 EAST 23rd STREET 
without precipitation. 


++.prevent the formation and deposition of insoluble 
soaps on textile fibers 


«+. remove insolubles after they have been deposited 
++. assure cleaner fibers, deeper dye penetration, level 


NEW YORK 10, N. Y. 





dyeing 
e«e.-improve cleaning and foaming action of synthetic 
detergents 
++. prevent and/or remove iron stains in any caustic Cs . 
solution = | 
i 





-«.inactivate and prevent contamination from either 
divalent or trivalent metals 


««. dissolve natural greases, oils and proteins 


+«.prevent oxidation of fats, oils, soaps, fatty acids, 
organic materials 


-D ASTAFOR= | |: 
TYPE L 


ALL-PURPOSE 
DE-SIZING AGENT 


+«+Qgive exacting chemical control over cations in solution. 


All of these things are vitally important to the control 
of quality and the prevention of spoilage in textiles. 


VERSENES*—NEW SOLUTIONS TO OLD PROBLEMS ] 
The four Versenes used in textile processing are 


SEE 
haa eee oe 


powerful organic chelating (complexing) agents. 
Chemically, they are the sodium salts of ethylene 
diamine tetra acetic acid and other polyamino acids. 
Versene (regular) is the most efficient general 
complexing agent and water softener. Versene Fe-3 
prevents hard water deposits and iron stains. Versene 
Fe-3 Specific is the most powerful iron complexing 
agent known in the normal pH range. Versene T 
prevents and removes iron deposits from fabric 
treated with concentrated caustic. Available in iiquid 
form, Versene T, like all Versenes, remains stable 
at high temperature and pH. Ask for sample and 
Technical Bulletin No. 2. Write Dept. £. 


NEW VERSENE WATER TEST KIT. Tells total hardness in 2 minutes. Accurate 
to one grain per gallon. Versenate Method. Complete Kit $5 postpaid. 


Standard Brands Incorporated 
595 Madison Ave., New York 22, N. Y. 


“INDUSTRY'S MOST MODERN CHEMICALS" *Trade Mark 


BERSWORTH CHEMICAL CO. 6 


FRAMINGHAM. MASSACHUSETTS 
Warehouse Stocks 
Providence Agent: 
George Mann, 251 Fox Point Boulevard, Providence, R.I. 

W. Coast Agent: Griffin Chemical Co., San Francisco, Los Angeles 
Midwest Agent: Kraft Chemical Co., Inc., 917 W. 18th Street, Chicage 
Wasatch Chemical Co., Salt Lake City, Utah 
Barada & Page, inc., Dalias and Houston, Texas 


Associated Chemical Co. ef Canada,14 Darrell Ave., Toronto, Ontario a TRAD 
Southern Agent: Chas. S. Tanner Co., Liberty Life Bidg., Charlotte, N. C. 
See Us at Booth No. 85 at the A.A.T.C.C. Convention 


RATED 





p BRANDS INCORPO 


— MARK OF STANDAR 
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AMERICA’S 
BEST DETERGENT gf 


@ Trade Mork 


for 

free Tt 
information ‘2: 
write 


to 
Charles W. Berg 


Laboratories 
1827-29 N. Fifth St. 


Preventive Mai YS! 
reventive Maintenance PAYS Philadelphia 22, Pa 


HASTINGS LIGHT FAST VIOLET IRS—(C. I. 1073) 
HASTINGS LIGHT FAST VIOLET 3RL 





er eee 





Excellent Level Dyeing Properties 
Very Good Fastness to Light 






Recommended for producing fast shades on 
Ladies’ Dress Goods, Carpet Yarn and Upholstery Materials. 





ZINSSER & COMPANY, Inc. 


ESTABLISHED 1897 
Manufacturing Chemists 


HASTINGS-ON-HUDSON NEW YORK 
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® CLASSIFIED 





The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, machinery 
wanted or for sale—the rate is $7.50 per column inch or less 
per insertion. 


CHEMIST: Established dyestuff manufacturer requires a 
Textile Chemist with laboratory and/or plant experience 
in dyeing synthetic fibers for a responsible position in their 
New York Laboratory. Write Box No. 166. 





FOR SALE: Garment Dyehouse. Location: Boston, Mass. 
Yearly gross: $15,000. Excellent for experienced dyer de- 
siring own business with possibility of future expansion. 
Write Box No. 172. 





POSITION WANTED: Textile chemist with broad ex- 
perience in the development and production of textile 
chemicals seeking responsible position with commensurate 
salary. Opportunity for firm to acquire service of top-notch 
plant chemist. Would also be interested in producing on 
salary with opportunity of becoming part of firm. Write 
30x No. 176. 





POSITION WANTED: Personable — ambitious — able 
young man desires change of position to enable fuller use 
of talents. Excellent technical background advanced degree 
chemistry and textiles. Four years’ experience running jig 
dye plant. Experience includes all classes and types of 
dyeings — direct, vat, sulphur, napthol — on cotton, acetate 
and viscose rayon. Write Box No. 178. 





POSITION WANTED: Chemist with B.S. degree from 
textile school seeks responsible position. Six years’ mill 
experience, dyeing, bleaching, mercerizing and printing. 
I-xcellent lab background, familiar with all types of dye- 
stuffs, testing, evaluation and application. Good color- 
matcher, cotton, wool and synthetics. One year technical 
service work with a shrink-resistant wool program. Write 
30x No. 179. 


WANTED: Southern district salesman and northern dis- 
trict salesman with technical background and experience in 
textile dyeing and finishing to handle sales and technical 
service for dyes. State age, education and experience. Com- 
pensation dependent on experience and past record. Replies 
will be held in strictest confidence. Write: Pittsburgh 
Coke & Chemical Company, Fine Chemicals Division, 


Pittsburgh 25, Pa. 


L, AMERICAN DYESTUFF REPORTER 


ADVERTISEMENTS 


WANTED: Unusual opportunity for a dyer with thorough 
experience with vat and napthol colors on cotton drapery 
material. Must possess initiative and manage medium sized 
dye house responsibly. Experienced with mercerization <le- 
sirable. Only first class top man may. apply. Pleace give 
outline of experience, references and salary in first letter. 
Paterson, New Jersey, area. Write: P. O. Box 204, Clifton, 
New Jersey. 





POSITION WANTED: General manager of flax hemp 
jute and hard fiber spinning, rope twine and _ thread- 
washing. Practical experience in United Kingdom, Europe 
and America. Many years in charge of large plants. Wishes 
to hear of opening where experience and initiative will be 
suitably rewarded. Write Box 180. 





POSITION WANTED: Young 33, 
thoroughly experienced textile analytical laboratory. Re- 


man, married, 


sumé on request. Write Box 181. 





POSITION WANTED: Experienced dyer of acetate, 
viscose and nylon on boxes and jiggs. B.S. degree in textile 
chemistry and coloring. At present employed as assistant 
to superintendent. Wish to locate in upper New York 
State—married veteran. Write Box 182. 








SALES EXECUTIVE: Dyestuffs and Chemicals: Many 
years successful sales, promotion and policy-making of 
same to textile industry. Currently directing sales with 
satisfied national dyestuff and chemical manufacturers but 
am not exercising ability anywhere near capacity. Creative 
developer, cultivator, cooperative, personable, aggressive 
and ambitious. Married, forty years of age. Available on 
2 or 3 months’ termination notice. Will reply to principals 
only. Write Box 183. 





POSITION WANTED: Textile colorist — 30 years’ ex- 
perience on rayon, cotton, raw silk, nylon, yarns with vat, 
develop, acetate, sulphur, acid, direct dyes. Will locate 
anywhere. Write Box 184. 


TEXTILE ENGINEERS 
Men for technical service and development work with 
company engaged in manufacture and development of new 
synthetic fibers. Candidate must have minimum of B.S. 
degree in textiles, chemistry or engineering followed by two 


to five years of experience in the textile industry. State age, 
education, experience and references. Write Box 185 
September 3. 1951 
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PHOTOVOLT Photoelectric 
REFLECTION METER 


A truly practical precision instrument for color matching and 
for specifying color by tristimulus values, also for fading and 


detergency tests . . . for production control and laboratory work. 


Portable, sturdy, simple to operate 


Write for Bulletin No. 605 to: 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Also: Colorimeters, Fluorescence Meters, pH Meters 





Test Abrasion Resistance 


ater_ New 
ABRASER ‘20 


140 
ROTARY ABRASION TESTER 


Accurately measures wear due 

to rubbing abrasion. Used inter- = 
nationally for testing textile and .s 
other flat materials. Write for § i. 
illustrated booklet. se 


TABER INSTRUMENT CORP. — ty 


133 GOUNDRY STREET 
NORTH TONAWANDA, NEW YORK 














iquid alkyl aryl 
type usually is the best 
nd cheapest agent for scouring and 
boiling off cottons, synthetics, wor- 
steds and lightly milled woolens, 
including knitted goods. 





How 
WAPACO SYNTHETIC 


150 Cuts Costs . . Anil 
A pst 
Saves soap and soap builders. 


{pl 
Cuts Wetting-Out Costs: 


High wetting power, giving better prepara- 
tion for dyeing or further processing. 


Cuts Detergency Costs: 


Cuts Time Costs: 


Quick scouring, quick rinsing action obtains 
Satisfactory boil-off or scour in minimum 
time. 


You Get These Advantages with 
WAPACO SYNTHETIC 150 


Eos 1. Available in bulk, saving cost of expen- 
sive containers. Can be pumped inside the 
mill without dilution. 
2. Excellent scouring and rinsing in cold 
No and in hard water. 
yw 3. No fibre damages even at high tem- 
paler peratures. 
ope 4. Resistance to acid and alkali. 


5. Easy storage at room temperature with- 


Send for FREE Sample and Informative Brochure TODAY! 


WATSON-PARK CO. 


Ballardvale 








4 






6. Low cost. 





Massachusetts 
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WET PROCESSING AGENTS FOR EVERY TEXTILE APPLICATION 


- f 
A 9 a . J Alco Oil & Chemical Corp....................45. XL 
AM. y Althouse Chemical Co., Inc... cnpeneaaiie 
—_— nes Amalgamated Chemical Co.......... eo ha aoe te ; 
American Aniline Products, Inc............... Pes ’ ill 
"Back Cover 


BURKART-SCHIER CHEMICAL CO., CHATTANOOGA, TENN. American Cyanamid Co. (Ind. Chem. Div.)...... .....-.-. 
American Dyewood Co. .......... Roe dicta eaten asian aes 


American Polymer Corporation ................-+2+--- XLII 
Antara Products Division of General Dyestuff Corp....... XLI 
Apex Chemical Co., Inc......... Ld, GLE peter oe 

Arkansas Co., Inc........ eomleabes a as ak aaraarsiebuaior ote LIV 





DETERGENTS « PENETRANTS @ SOFTENERS © FINISHING AGENTS 


eee Lr eee eee . MXXINI 
rnc, Motimen G Ge., tae... .... 2.0.0. ceceas : 2.0 6 
Atlantic Chemical Co., Inc...... ee ee ree bh 
~ Atisatic Chemical Corporation... 0.0... .cccccscccsess 
st Atlantic Refining Co....... Sb dais diayey sik cope mnivor arien asec ‘a 
Atlas Electric Devices Co. : ena, er ieee — ie XXIV 


BURKART-SCHIER CHEMICAL CO., CHATTANOOGA, TENN. 


XL 


Barium Reduction Corp. 
XXXV 


Becco Sales Corp............ Be AL Oe poe Pe 
Belle Chemical Co., Inc.. ' 

WET PROCESSING AGENTS.FOR YARNS AND PIECE GOODS Berg Laboratories, Charles W.. we Neer OO ee Oe ee XLIX 
Berkshire Color and Chemical Co.. 


Bersworth Chemical Co. =e Seats ah Aidit os XLVIII 

» Bick & Co., Inc...... Rs sane aetna elie XLIV 
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eS Ee ee ee ere saree leit 
OE ee eer XXXVI 
Carbide & Carbon Chemicals Co., A Division of Union Carbide 
WET PROCESSING AGENTS FOR HOSIERY AND UNDERWEAR and Carbon Corp...... Nee SEIN ak EOE. XI 
Catalin Corp. of America......... . 
Ciba Company, Inc.. DST AAS EE Te PO ae oe Vv x 
» Colgate -Palmolive- Peet Company rei ae Saeco hae SS 
re Commonwealth Color & Chemical Co........... ea tah thors ie 
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ee a ee d 
BURKART-SCHIER CHEMICAL CO., CHATTANOOGA, TENN. pew @ Ge. tac. E. F..........: Sama cher pis 
Du Pont de Nemours & Co., E : ne are eee 
Dyestuffs Division ............. Re ee .. Front Cover 
Electrochemicals Dept..... eer Paid ie tela (tate a Xx! 


WET PROCESSING AGENTS FOR WOOLENS AND WORSTEDS 


Emery Industries, Inc.... eye eh Sere ee ere 
" Emkay Chemical Co..... ree ne oe eee oy 
—" Fassett & Go, W. F...........:. die is #60045 ~ 


BURKART-SCHIER CHEMICAL CO., CHATTANOOGA, TENN. Gaston County Dyeing Machine Co................. ; = 
I I ois chro sd dion wasesinseaagiara past IX 
General Chemical Div., Allied Chemical & Dye Corp... oe 

NN I Nc coo ea ns aces s0.00% _XXV, XLI 
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Red Oil 


Stearic Acid 


Hydrogenated Fatty Acids 
Animal and Vegetable 
Fatty Acids 
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Glycerine 


White Oleine 


Stearine Pitch 








AND 
GROWING §\C. 
FASTER /S 
THAN 
EVER | 
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W. C. Hardesty Co., Inc., for 25 years a dependable source of 
quality products, is now reinforced by the extensive research 
facilities of Novadel-Agene Corporation and its affiliate, Wallace 
& Tiernan Co., Inc. 

With expanded production programs at its two plants and a 
larger technical field staff, W. C. Hardesty Co., Inc. is better 
equipped than ever to serve your needs promptly and precisely. 

Look to W. C. Hardesty Co., Inc. for new developments in 
Fatty Acid Chemistry and for continued high standards of quality 
control to help you maintain your production at uniform top- 
quality levels. 


W. C. HARDESTY CO., INC. 


41 EAST 42Nv STREET, NEW YORK 17, N.Y. 
PLANT: DOVER, OHIO 


(PRS AAA i ce EDS RT A SNE STE TE I TS” 
W. C. HARDESTY CO. OF CANADA, LTD., TORONTO, CANADA 
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Laurel Soap Mfg. Co., Inc.. ae ye or ee 
Leatex Chemical Co....... Peo U I Re hither Cui Gg XLVI 
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May Inc., Otto B..... = er eee eh eit XXIX 
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essentially non-ionic in nature, produced SE NES OI riicaccccccicesenveccseeorseusew XLIX 
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reactions. 
It is readily soluble i ter at all tempera- Refined Products Corp............. Re eee ee ee XXIII 
2 tures, pac ara a brilliantly clear, ri Richmond Oil Soap & Chemical Co., Inc..................-05 XLVII 
bath with minimum agitation. Necessity for Rohm & Haas Company.............. i Eee XLII 
stock solution eliminated. Easy rinsing. IT FIN 2 occa tnsdiy- soaks. dts hw erd-ores least 
3 Highly resistant to hard water, eliminating 
troublesome scum in the bath caused by Sandoz Chemical Works, Inc. Ee eee Seer 5 eer vil 
formation of calcium and magnesium Scholler Bros., Inc.......... Roe Teee es — 
soaps. Smith-Drum & sh A ish dao rate dee Sai 6 Moat acdc ; LVI 
4 Dergon O M is effective in neutral or alka- Solvay Sales Div., Allied Chemical & het a ake BS XLIV 
line solutions, and is also soluble and ac- Sonneborn Sons, Inc., L.................--4.+.5- cae i 
tive in mild acid boths. Standard Brands, a, _ Ponies cea .. XLVI 
: , : Standard Chemical Products, Inc.................. a XXII 
5 Besides being a highly efficient detergent, Standard Fabricators, Inc....... Rec .o0e OV 
it has powerful wetting action; in addition, Stein, Hall & Co............... Pe teen ediceeansine te 
it has outstanding oil emulsifying and soil- Synthron, Inc. ...... Par ors Tit eee 
suspending properties. 
b Mills have found Dergon O M valuable as ———— c Ll 
an addition to scouring formulae used in Te af TERERS OND. 
cuctincous ballel eadbines. ennessee Corporation . iat ard see eraneist eee ; XLVI 
Tennessee Eastman Co. - ae Sea 
7 It may be used to great advantage in con- Tex-Chem Co. ....... olactee idcsaeae , 
junction with soap for fulling and scouring I PE aad io aos ec bw esrsive bien c's 
wool fabrics. 
B ry cred: Eas. googie psn ea Union Carbide and Carbon Corp., Carbide & Carbon Chemicals 
in processing all types of hosiery in a com- een Peaduete ye xi 
bination scouring and dyeing bath. U. S. Rubber Co., Naugatuck Chemical Div.. 
upon request Vanderbilt Co., Inc., R. T. se acest aos : 
We shall be glad to furnish specific Van Vlaanderen Machine Co... Pein: XLV 
Dergon O M formulae for unusual Veliner, Eugene : ae ea 
scouring or cleaning operations. Also Virginia Smelting Co.. SPE yearn nce ie Lee ee 
available are tabulations of detersive 
and wetting efficiency under a , 
ae Re ain Wallerstein Co., Inc. ; XX 
variety of conditions. Warwick Chemical Co.. 


Watson-Park Co. ae ; LI 
Winthrop-Stearns Inc. . 
Wolf & Co., Jacques ; ie 

INC. Wyandotte Chemicals Corp. ey XII! 


rkansas (o. 
C Young Aniline Works, Inc. 


NEWARK, NEW JERSEY as Young Co., J. S. 





Manufacturers of industrial Chemicals for over 45 Years INL@ Zinsser & Co., Inc. XLIX 
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XLVI 
XXIX 
XLVI 
, XIX 
XV 
XLVI 
8 that’s the reason for 
XXX * 
e THE ONYXSANS 
XLII Not only when we first developed the Onyxsans*—but in all 
vin the years since then—the main idea back of their continued 
bo improvement was to provide them with the ability to give the 
LI widest possible range of hands... from the firm, mellow hand 
mm of printed draperies, to the satin-smooth texture of a baby’s 
skin. 
pee That Is Why The ONYXSANS* 
XL ° 
XLII Are the Standard of Comparison 
when softening effects are judged. You can get the kind of 
Vil hand you want with one or more of the Onyxsans... plus... 
XXXI 
a © Permanent softening on cotton, acetate, bemberg, 
on viscose and their mixed constructions. The finish 
XXII is wash-resistant on other fibers. 
XXXIV 
® No mark-off...no odors...no rancidity...no 
stiffness. 
LI 
_ ® No need for process changes. Onyxsans are ap- 
plied in the usual way in the pad, jig, dye beck 
or quetsch. 
XII ® Worthwhile economies in use... a little goes a 
long way. 
Write for Bulletin TX-1 ... the technical bulletin that tells the complete 
XLV Onyxsan story. 
*Trade Mark Reg. U.S. Pat. Off. 
XX 
we CHEMICALS FOR DYEING FINISHING PRINTING 
XII ‘o> a> Gano BS & CHEMICAL COMPANY 
TEXTILE DIVISION 
190 WARREN ST., JERSEY CITY 2, N. J. 
CHICAGO ° BOSTON ° CHARLOTTE ° ATLANTA 
XLIX In-Canada: Onyx Oil & Chemical Co., ltd., Montreal, Toronto, St Johns, Que For Export: Onyx International, Jersey City 2, N. J. 
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This famous SMITH-DRUM Skein Dyeing Machine 
introduced the revolutionary’ principle of “moving the 
liquor instead of the yarn”. As a result of this principle, it 
provides two great money-saving advantages: 



















Ist—The yarn is dyed more quickly and uniformly. The 
2nd—The yarn is kept in better condition for winding a 
because tangling or breaking of the filaments is 
prevented. It is 
milc 
Both of these advantages result in greatly improved chlo 
quality and big savings in time and money. Both have requ 
been proved by every batch they have handled. And that mix 
means they have been proved many millions of times. For binc 
these machines are in daily use in a majority of the lead- grea 
ing dyehouses which dye filament rayon and nylon yarns 
and fine count cotton yarns in skein form. It will pay you 
to get the complete facts. 








SMITH-DRUM & COMPANY 


ALLEGHENY AVENUE AT 5TH STREET, PHILADELPHIA 33, PA. 
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HYDROPEL G-4 





PROTECTIVE water proofing emulsion 


approved for government contracts 


X 


handles easily - safely - surely 


The excellent efficiency and high effectiveness of 
Hydropel G-4 was thoroughly established during 
World War IL. 


It is a special wax finish so compounded that 
mildew-proofing agents (such as Dihydroxydi- 
chlorodiphenylmethane) and particularly those 
requiring an alkali to solubilize them, may be 
mixed with the emulsion and applied. It tends to 
bind the mildew-preventive into the cloth, and 
greatly reduces any leaching out. 
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ke 1006 ARWOLD ‘STREET, GREENSBORO, N.C. 


USED IN 
MILDEW AND 
WATER 
PROOFING 


USED IN 
MILDEW, FIRE 


AND WATER 
PROOFING 


t 


/ 


& 
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Used extensively now for fabrics in the defense 
program, Hydropel G-4 in the two bath method 
can be used for mildew and water-proofing. 
It also may be applied on top of any fire retardant 
treatment to give water repellancy, mildew and 
fire-proofing. 


For complete information about its properties, uses 
and applications, ask the Fancourt fieldman; or 


write, wire or phone direct. 


ngrdttiles, it’s the finish that counts! 


W. F. FANCOURT CO. 


516 SOUTH DELAWARE AVE. 


SOLVING FINISHING PROBLEMS SINCE 1904 
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Cyanamid 
Textile Chemicals 


DECERESOL® Wetting Agents 
NO-ODOROL® Finishing Oils 
AQUASOL® Sulfonated Castor Oils 
SOLCORNOL® Sulfonated Corn Oils 
Softeners * Penetrants 

Sizing Compounds « Soluble Waxes 


Rapid, more efficient penetration is just one 

of the important processing qualities that starts fabrics 
off toa good finish. Good dye affinity, suppleness 

and good hand are other important properties 

that speed up processing and make 

fabrics more workable, saleable. 


Cyanamid Textile Chemicals are especially 
developed to impart such properties to 
fabrics. Why not let us demonstrate, 

in your own plant, what they can do for you. 


AMERICAN Ganamid COMPANY 
INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 


In Canada: North American Cyanamid Limited, 
Toronto and Montreal 


Faster penetration...saves processing time 
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